
Red River Waterway Project
Shreveport, LA, to Daingerfield, TX, Reach

Reevaluation Study In-Progress Review

RECREATION



PREFACE

1. In October 1988 (Fiscal Year 1989), the U.S. Army Corps of
Engineers, Vicksburg District, was directed by Congress to
initiate a reevaluation of the feasibility of the Shreveport, LA,
to Daingerfield, TX, reach of the Red River Waterway Project.
Subsequent funding was provided by Congress in Fiscal
Years 1990-1993.

2. In December 1992, an in-progress review of the feasibility of
extending navigation on the Shreveport to Daingerfield reach was
completed. The review was a preliminary assessment of project
costs, benefits, and environmental impacts. The review revealed
that construction of this reach of the project was not economi-
cally feasible. The project was also found to result in signifi-
cant environmental impacts for which mitigation was not consid-
ered to be practicable. The reevaluation studies were terminated
as a result of the in-progress review.

3. Various documents are available so that the public can better
understand the results of the reevaluation study. The documents
are:

a.   In-Progress Review Documentation prepared in December
1992 for headquarters review.

b. Environmental Summary.

c. Regional Economic Development.

d. Public Involvement.

e. Recreation.

f. Mussel Survey.

g. Historic Watercraft Survey.

h. Geotechnical Investigations.

i. Geomorphic Investigations.

Copies of all these documents have been placed in the local
depositories listed in the Public Involvement documentation.
Copies can be obtained from the Vicksburg District for the cost
of reproduction.

4. The recreation study was conducted by the U.S. Army Corps of
Engineers, Fort Worth District. The purpose of this study was to
identify recreation needs and demands within the project area.
Recreation benefits and costs were associated with recreation
features that could be incorporated into and would be compatible
with a navigation project. This document was not designed to
serve as a recreation master plan for the area.
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RED RIVER WATERWAY
SHREVEPORT, LOUISIANA TO DAINGERFIELD, TEXAS

EVALUATION OF RECREATION NEEDS, DEMANDS,
AND BENEFITS AND COSTS

RECREATIONAL TRENDS

Studies conducted by a variety of public and private groups have found that
national demands for most recreational facilities are expected to increase into the
next century. Increases in leisure time, physical fitness concerns, and
environmental awareness are factors which will contribute to the rise in demands
placed on recreational facilities. Ongoing population shifts toward the southern
and western regions of the United States will create additional use pressures on
existing recreation facilities in these regions. Moreover, residents of the project
area report increasing use of newer types of water recreation equipment, such as
airboats  and jet-skis, which have the potential for more significant impact on the
available resources.

DATA SOURCES

Both the projected recreation visitation to the project area, and the economic
evaluation of that visitation, were analyzed with travel cost method (TCM) models.
Because of time and resource constraints, only existing and readily available
information was used. This was from several sources:

l The definition of the primary recreation study area, and the projection of the
populations of the counties in that area, were done in the Vicksburg District
office.

l Field surveys and interviews with study area residents and business proprietors
were used to determine current recreation use patterns and identify perceived
recreation needs and issues.

l The 1990 Texas Outdoor Recreation Plan provided net facilities needs for
Regions 5 and 6 (roughly corresponding to the recreation study area), and
facilities load factors, for certain specialized activities. In addition, the Texas
Parks and Wildlife Department, the agency that prepared the Texas Outdoor
Recreation Plan, provided raw survey data collected in 1987 for the preparation
of the Plan, comprising the number of respondents and activity-days by major
recreation activity and county of origin, and participation rate by planning
region, for each of Lake 0’ The Pines, Big Cypress Bayou, and Caddo Lake.

l U.S. Census data (population, median age, and per capita income) were
compiled for each of the counties identified in the Texas Parks and Wildlife
Department raw survey data as a source of recreation visitation for any of the
three sites.
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l A Texas highway map was consulted to estimate the highway distance from
each of the visitor source counties to each of the sites.

Summary data from recreation visitor surveys conducted at Lake 0’ The Pines in
1986 and 1987 were used to derive average party size by major recreation
activity category, and the percentage of total annual visitation occurring on the
peak day of the year, also by major activity category.

l Desirable peak-use load factors for various kinds of recreation facilities were
obtained from Guidelines for Understanding and Determining Optimum
Recreation Carrying Capacity, U.S. Department of the Interior, Bureau of
Outdoor Recreation, January 1977.

STUDY AREA

The study area for this analysis, as previously identified in earlier analyses by
Vicksburg District, comprises one county in Arkansas, two parishes in Louisiana,
and sixteen counties in Texas, representing a zone of approximately 90 miles
around the project alignment (Twelve Mile Bayou, Caddo Lake, Big Cypress Bayou,
and Lake 0’ The Pines). This study area is displayed in Figure 1. About 90 percent
of the total estimated existing recreation visitation to the project area originates
within these counties. The counties and parishes, and
road distance from their principal population centers to
area, are shown in Table 1,

their approximate one-way
the reaches of the study

country state

Miller AR
Bossier LA
Caddo LA
Bowie TX
Camp TX
Cass TX

Franklin TX
Gregg TX

Harrison TX
Hopkins TX
Marion TX
Morris TX
Panola TX

Red River TX
Rusk TX

Smith TX
Titus TX

Upshur TX
Wood TX

Table 1.
County Population Centers and

Approximate Distance to Project Area

approx. 1-wav travel distance (miles) to:
principal Lake Big Twelve

population 0’ The Cypress Caddo Mile
center Pines Bayou Lake Bayou

Texarkana 70 56 60 64
Bossier City 74 62 47 23
Shreveport 68 54 39 15
Texarkana 64 56 60 64
Pittsburg 30 54 64 124
Atlanta 39 31 35 39

Mount Vernon 66 74 84 144
Longview 35 39 43 105
Marshall 30 16 20 47

Sulphur Springs 87 95 105 165
Jefferson 25 6 16 41

Daingerfield 30 38 48 108
Carthage 61 51 55 117
Clarksville 71 99 109 169
Henderson 65 57 61 123

Tyler 71 75 79 141
Mount Pleasant 50 58 68 128

Gilmer 30 49 59 119
Quitman 57 80 so 150
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RELATED RECREATIONAL DEVELOPMENTS

Related recreational developments are those within the study area that
provide recreational opportunities that may influence future recreation use along the
Red River Waterway between Shreveport and Daingerfield. Caddo Lake State Park,
managed by the Texas Parks and Wildlife Department, is among the most
significant recreational development in the study area. Lake 0’ The Pines, managed
by the U. S. Army Corps of Engineers, also offers well-developed recreational
opportunities. Use patterns associated with these developments can be used as an
indicator of future utilization in the project area.

CURRENT USE

Current use patterns of the study area were identified through direct
observation and personal communications with representatives of the States of
Texas and Louisiana, Marion County Chamber of Commerce, local business owners,
and interested citizens.

Twelve Mile Bayou runs from Shreveport to Caddo Lake and constitutes the
lowest portion of the project area. Water recreation is virtually nonexistent on
Twelve Mile Bayou. There are no formal boat ramps on the bayou. Site surveys
revealed evidence of bank fishing at overpasses, as well as bank fishing below the
spillway at Caddo Lake. The lack of water recreation on Twelve Mile Bayou can be
attributed to extremely limited access to the bayou, as well as an abundance of
recreational facilities in the region.

Caddo Lake, which straddles the Texas-Louisiana border, attracts visitors
from greater distances than most recreational lakes. This is largely due to the
lake’s unique beauty and the wide variety of recreational opportunities available.
Water recreation on the open, eastern portion of the lake (the Louisiana side) is
most consistent with conventional lake recreation. This portion of the lake is used
primarily for fishing, swimming, boating, and picnicking. Boating on the western
end of the lake is limited to narrow boat lanes due to the presence of scattered
trees and tree stumps, shallow waters, and oil rigs on the lake. These factors limit
the extent of water recreation for safety reasons.

On the Louisiana side of the lake, there are approximately 13 boat ramps
with a total of 21 boat lanes in service. There are approximately 46 picnic sites
and 23 campsites (10 R.V., 8 tent and 5 cabins) serving the Louisiana side of the
lake. In addition, Earl Williamson Park in Oil City maintains a public swimming
beach on Caddo.

The western portion (the Texas side) of Caddo Lake is a swamp-like area,
with boat lanes and lily ponds dividing dense stands of cypress trees draped with
Spanish moss. This area is used primarily for fishing, hunting, camping, nature
study, and canoeing. Pleasure boating and water skiing also take place on this part
of the lake, but are limited to cleared areas. Once again, safety is a factor which
limits visitor freedom on the lake. However, there are a number of guide services
available to facilitate visitor access to all that Caddo Lake offers.
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The Texas side of Caddo Lake is served by approximately 5 boat ramps with
a total of 7 lanes. In addition, there are approximately 84 picnic tables, 79 of
which are located at Caddo Lake State Park. There are more than 93 campsites
(65 located at the State Park). The campsites include 16 R.V. sites, 57 tent sites,
and 24 cabins. Caddo Lake State Park, at the westernmost end of the lake, is the
largest recreational facility on the lake.

The next section of the study area is Big Cypress Bayou which extends from
Ferrell’s Bridge Dam at Lake 0’ The Pines east through Jefferson, Texas to Caddo
Lake. The bayou can be accessed from a public boat ramp in Jefferson. The
primary recreational activities for this portion of the study area are canoeing,
boating, and fishing, with limited water skiing.

Activities on Big Cypress Bayou are centered around Jefferson, with the
exception of bank fishing below the dam at Lake 0’ The Pines. There are a number
of businesses in Jefferson offering water recreation services. Several businesses
offer boat tours and guide service. At least two businesses offer canoe rentals.

Lake 0’ The Pines is a Corps lake with numerous. facilities and businesses
supporting recreation. All types of water recreation can be experienced at the lake
including fishing, swimming, camping, picnicking, boating, and water skiing. There
are approximately 63 boat ramps providing access to the lake, 198 picnic sites (7
of which are group facilities), and 461 campsites (2 of which are group facilities).

In general, the business owners in the study area who were interviewed
indicate that, despite seasonal fluctuations in activity, business is very busy and
seems to be in a period of growth. There was an overwhelming consensus among
those interviewed that visitors are primarily from the Dallas-Fort Worth area, with
additional visitors from Houston, Shreveport, Longview, and Tyler. However, this
conclusion is not supported by the limited visitor survey data available (see below).
One possible explanation is that recreation-related businesses (guides, tours,
campgrounds, etc.) are patronized primarily by visitors from distant locations, with
the (more numerous) locally-originating visitors simply recreating “on their own”.
The available data is insufficient to resolve this question.

POPULATION CENTERS

The largest city in the study area is Shreveport, Louisiana, with a 1990
population of 198,525. Smaller, but closer to the project area, are the neighboring
cities of Longview, Texas, and Marshall, Texas, with 1990 populations of 104,948
and 57,483 respectively. The city of Texarkana, in Texas and Arkansas, has a total
population roughly equal to that of Marshall, but with a much smaller influence on
the study area because of its greater distance, and recreational competition from
nearby Wright Patman Lake. Similarly, Tyler, Texas, with a 1990 population of
75,450, is limited in its influence by distance.
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PRESENT AND PROJECTED POPULATION

As shown in Table 2 below, the 1990 population of the counties in the
study area was just over 1,060,000.  Caddo Parish, Louisiana, accounted for about
one-fourth of the total, with Smith and Gregg Counties, Texas, accounting for
another one-fourth. The study area population (inclusive of the economic and
demographic effects of the proposed project) is projected to increase to 1,546,000
by 2050, an overall average annual growth rate of 0.6 percent per year. Nearly
half of the growth in population, however, is projected to occur by 2001, the first
year of project operation. Morris, Panola, Red River, and Smith Counties, Texas,
would grow the most rapidly between 1990 and 2001; Morris, Gregg, Smith, and
Red River Counties, Texas, would grow the most rapidly overall between 1990 and
2050. (Not coincidentally, Morris County contains the city of Daingerfield, which is
the primary locus of the economic navigation benefits of the project.)

Table 2.
With-Project Projected Population

for Study Area Counties

county

Miller
Bossier
Caddo
Bowie
Camp
Cass
Franklin
Gregg
Harrison
Hopkins
Marion
Morris
Panola
Red River
Rusk
Smith
Titus
Upshur
Wood

state                  1990 2 0 0 1 2 0 1 0 2 0 2 0 2 0 3 0 2 0 4 0 2 0 5 0

AR 3 9 , 9 1 3 4 4 , 0 0 0 4 7 , 0 0 0 5 0 , 0 0 0 5 2 , 0 0 0 5 3 , 0 0 0 5 4 , 0 0 0
LA 9 1 , 1 0 6 1 0 4 , 0 0 0 1 1 1 , 0 0 0 1 1 6 , 0 0 0 1 2 2 , 0 0 0 1 2 5 , 0 0 0 1 2 8 , 0 0 0
LA 2 6 9 , 6 8 8 3 0 7 , 0 0 0 3 2 8 , 0 0 0 3 4 4 , 0 0 0 3 6 0 , 0 0 0 3 6 9 , 0 0 0 3 7 8 , 0 0 0
T X 8 1 , 6 6 5 8 8 , 0 0 0 9 5 , 0 0 0 9 9 , 0 0 0 1 0 4 , 0 0 0 1 0 6 , 0 0 0 1 0 9 , 0 0 0
T X 9 , 9 0 4 1 2 , 0 0 0 1 3 , 0 0 0 1 4 , 0 0 0 1 4 , 0 0 0 1 5 , 0 0 0 1 5 , 0 0 0
T X 2 9 , 9 8 2 3 6 , 0 0 0 3 8 , 0 0 0 4 1 , 0 0 0 4 2 , 0 0 0 4 4 , 0 0 0 4 5 , 0 0 0
T X 7 , 8 0 2 8 , 0 0 0 1 0 , 0 0 0 1 0 , 0 0 0 1 1 , 0 0 0 1 1 , 0 0 0 1 1 , 0 0 0
T X 1 0 4 , 9 4 8 1 2 9 , 0 0 0 1 3 9 , 0 0 0 1 4 7 , 0 0 0 1 5 4 , 0 0 0 1 5 8 , 0 0 0 1 6 3 , 0 0 0
T X 5 7 , 4 8 3 6 8 , 0 0 0 7 4 , 0 0 0 7 8 , 0 0 0 8 2 , 0 0 0 8 4 , 0 0 0 8 7 , 0 0 0
T X 2 8 , 8 3 3 3 5 , 0 0 0 3 8 , 0 0 0 4 0 , 0 0 0 4 1 , 0 0 0 4 3 , 0 0 0 4 4 , 0 0 0
T X 9 , 9 8 4 1 1 , 0 0 0 1 2 , 0 0 0 1 3 , 0 0 0 1 3 , 0 0 0 1 4 , 0 0 0 1 4 , 0 0 0
T X 1 3 , 2 0 0 1 7 , 0 0 0 1 8 , 0 0 0 1 9 , 0 0 0 2 0 , 0 0 0 2 0 , 0 0 0 2 1 , 0 0 0
T X 2 2 , 0 3 5 2 8 , 0 0 0 2 8 , 0 0 0 3 0 , 0 0 0 3 1 , 0 0 0 3 2 , 0 0 0 3 3 , 0 0 0
T X 1 4 , 3 1 7 1 8 , 0 0 0 1 9 , 0 0 0 2 0 , 0 0 0 2 1 , 0 0 0 2 2 , 0 0 0 2 2 , 0 0 0
T X 4 3 , 3 7 5 5 0 , 0 0 0 5 4 , 0 0 0 5 7 , 0 0 0 5 9 , 0 0 0 6 1 , 0 0 0 6 3 , 0 0 0
T X 1 5 1 , 3 0 9 1 8 7 , 0 0 0  201,000  212,000 2 2 2 , 0 0 0 2 2 9 , 0 0 0 2 3 5 , 0 0 0
T X 2 4 , 0 0 9 2 7 , 0 0 0 2 9 , 0 0 0 3 1 , 0 0 0 3 2 , 0 0 0 3 3 , 0 0 0 3 4 , 0 0 0
T X 3 1 , 3 7 0 3 8 , 0 0 0 4 1 , 0 0 0 4 3 , 0 0 0 4 5 , 0 0 0 4 6 , 0 0 0 4 7 , 0 0 0
T X 2 9 , 3 8 0  3 4 , 0 0 0 3 7 , 0 0 0 3 9 , 0 0 0 4 1 , 0 0 0 4 2 , 0 0 0 4 3 , 0 0 0

Total Study Area 1 , 0 6 0 , 3 0 2   1 , 2 4 1 , 0 0 0  1 , 3 3 2 , 0 0 0  1 , 4 0 3 , 0 0 0  1 , 4 6 6 , 0 0 0    1 , 5 0 7 , 0 0 0  1 , 5 4 6 , 0 0 0

PER CAPITA PARTICIPATION AND TOTAL VISITOR-DAYS

Both the projected recreation visitation to the project area, and the economic
value of that visitation, were analyzed with travel cost method (TCM) models.
Because of time and resource constraints, only existing and readily available
information was used. However, the only existing, available data sufficiently
detailed for present analytical purposes were for visitors originating within the state
of Texas, and recreation locations within the state of Texas (Lake 0’ The Pines, Big
Cypress Bayou, and Caddo Lake). No data was available for the Twelve Mile Bayou
portion of the project area. The published data in the State Comprehensive Outdoor
Recreation Plans (SCORPs)  for Louisiana and Arkansas, unlike the Texas Outdoor

6



Recreation Plans (SCORPs)  for Louisiana and Arkansas, unlike the Texas Outdoor
Recreation Plan, are so highly aggregated as to be of limited use for an analysis like
this, and the respective state agencies, unlike the Texas Parks and Wildlife
Department, were unable to provide more specific information. It was therefore
necessary to apply the visitation and economic value relationships modeled from
Texas data to visitors originating in the Louisiana and Arkansas counties in the
study area. Visitation originating from outside the Texas counties included in the
TPWD raw survey data, or from the remainder of the United States, was generally
ignored.

These simplifications are not unreasonable for this level of study effort, and
are judged not to seriously affect the findings of this analysis. However, any
additional recreation studies for this project should include more specific and
detailed data collection, including recreation visitor surveys at all relevant sites.

The Texas Parks and Wildlife Department (TPWD), the agency that prepared
the Texas Outdoor Recreation Plan (TORP), provided the Fort Worth district office
with raw survey data collected in 1987 for the 1990 TORP, comprising, for each of
Lake 0’ The Pines, Big Cypress Bayou, and Caddo Lake, (1) the number of
respondents and total activity-days for the surveyed year by county of origin and
major recreation activity, and (2) the “participation rate” - meaning the proportion
of the population visiting one or more times in the survey year - by TPWD multi-
county region. Neither set of data directly showed the number of visitor-days per
capita as a function of distance traveled, which is the basis for a travel cost model,
so an indirect approach was necessary: estimating per capita visitor-days by county
as the product of separately estimated relationships between the number of annual
visits per visitor for each county and travel distance, and between the proportion of
the population of each county visiting one or more times in the survey year (that is,
visitors per capita) and travel distance. (For each reach, statistical regressions were
performed relating visitation by county of origin to county per capita income and
median age, as well as travel distance. The former two variables were found not to
be statistically significant, however, and visitation was found to be adequately
explained by distance alone.)

Visits per Visitor.

The data on the number of respondents and total activity-days for the
surveyed year by county of origin and major recreation activity were used to
estimate the number of visits per visitor per year, by county of origin. Since
visitors often engage in more than one activity per visit, to avoid double-counting
(and in accordance with TPWD’s  own methodology) it was assumed that the
activity showing the maximum number of activity-days, divided by the number of
respondents, reflected the number of visits per visitor from each county. For
visitors from at least 75 miles away, it was further assumed that they would be
camping, and the maximum number of activity-days was therefore divided by the
number of activity-days of camping per respondent (to account for multiple activity-
days occurring during a multi-day camping visit). The data did not permit the latter
adjustment to be made county-by-county, and there was no evident statistical
relationship between travel distance and the number of activity-days of camping per
respondent, so the average number of activity-days of camping per respondent over
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all counties was used for each reach. The resulting inferred numbers of visits per
visitor were regressed against one-way travel distance, and for each reach the best
statistical fit was found to be of the form

Y = a + bX-n

where Y is the number of visits per visitor, X is the one-way travel distance, a and
b are regression parameters, and n was determined by trial and error to maximize R2

for the statistical relationship (subject to the additional constraint that the closest
county not have an unreasonably high number of visits per visitor). Tables 3, 4,
and 5 display the TPWD raw data for visits per visitor and the regression
parameters that yielded the best statistical fit, for Lake 0’ The Pines, Big Cypress
Bayou, and Caddo Lake. Figures 2, 3, and 4 graphically display the observed data
points and the fitted curve for each reach.

Visitors Per Capita.

A weighted-average travel distance from each TPWD region to each reach
was calculated by summing the product of the distance from each county for which
visitation was reported by its population, and dividing by the sum of the county
populations in that region. The surveyed values of visitors per capita were
regressed against one-way travel distance, and for each reach the best statistical fit
was again found to be of the form

Y = a + bX-n

where Y is the proportion of population visiting, X is the one-way travel distance, a
and b are regression parameters, and n was determined by trial and error to
maximize R2 for the statistical relationship (subject to the additional constraint that
the closest county not have more than 100 percent of its population visiting).
Tables 6, 7, and 8 display the TPWD raw data for proportion of population visiting
at least once and the regression parameters that yielded the best statistical fit, for
Lake 0’ The Pines, Big Cypress Bayou, and Caddo Lake. Figures 5, 6, and 7
graphically display the observed data points and the fitted curve for each reach.

Visitor-Days.

For each county reporting visitation in the TPWD data, the two modeled
estimates (visitor-days per visitor, and visitors per capita) based on its travel
distance were multiplied together to produce a total participation rate. This in turn
was multiplied by county population to produce total visitor-days from each county.
Tables 9, 10, and 1 1 show this calculation for each reach, with counties listed in
increasing order of travel distance. The study area accounts for about 96 percent
of the recreation visitor-days for Lake 0’ The Pines, compared to about 87 percent
of the visitor-days for Caddo Lake. This implies that Caddo Lake is a stronger
attractor to more distant visitors than Lake 0’ The Pines, arguably because Caddo
Lake is much more distinctive (if not unique) in terms of its physical, aesthetic, and
recreational attributes.



approx.
1-W
trwd

TPWD  drmnw
cawing picniting hlklng

Marion 6 2 6 1 2 2 3 6 3
Cmp 6 3 0 1 0 %6
Huriaon 6 3 0 10 1 4 1 0 1
Morris 6 3 0 4 3 0
Uprhur 6 3 0 1 4 3 7 6
Or-9 6 3 6 3 1 7 2 6 1
089 6 3 9 1 1 7 6 6
T i t u 6 6 0 0 0 0
Wood 6 6 7 1 0 0
PaX.la 6 6 1 1 0 6
Sowie 6 6 4 1 0 3
Ruk 6 6 6 2 0 0
Franklin 6 6 6 0 0 0
RedRiva 6 7 1 1 3 0
Smith 6 71 0 0 0
HOPkilX 6 6 7 0 0 0
H u n t 4 06 2 6 0
NacoSdocha 1 4 1 0 6 1 2 0
Hadrwn 6 1 0 7 0 0 0
tin Augustine 1 4 1 0 7 0 0 0
Fannin 2 2 1 1 6 2 6 2
Anderson 6 1 1 9 1 0 0
Angdina 1 4 1 2 2 1 0 0
Graywn 2 2 1 4 3 1 1 2 0
Howton 1 4 1 6 6 0 0 0
Collin 4 1 6 6 1 3 0
Ddl- 4 1 6 0 3 6 0
Tarrant 4 1 9 0 1 0 0
Brazes 1 3 2 1 2 2 3 3
Jefferwn 1 6 2 2 9 1 0 2
Hood 4 2 3 1 0 0 0
H*rrir 16 2 4 1 0 0 0
Grima 1 3 2 4 6 0 0 0
Archer 3 ?61 2 1 0 0
Wnhirgton 1 3 2 6 2 0 0 0
Bruori* 1 6 2 9 1 0 0 0
Travis 1 2 2 9 1 0 0 0
Burl-et 1 2 2 9 7 0 0 0
Lava 17 3 6 3 1 0 0
Gray 1 4 6 6 1 1 0 0
Lubbock 2 4 6 2 1 2 0
Midland 0 4 6 7 1 1 0
Ector 9 6 0 6 0 0 0
POttW 1 6 1 7 1 0 0
Rwldall 1 6 1 7 1 1 0
Crane 0 6 3 9 1 0 0
Moore 1 6 6 6 1 0 3

T O T A L S 1 2 4 2 9 2
1 0 . 1 9 %

2 6 1
6 . 7 6 %

lmllrl

Table 3.
Estimation of Visits per Visitor,

Lake 0’ The Pines

0
0
0
0
0

2 0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

2 0
0 . 7 0 %

boating

implied
annud

vidm per
vidtor pru#oM  l

0 3 4 0 2 2 2 2 6 0 2 6 . 3 3 3 1 6 . 4 0 6
0 9 0 0 9 . 0 0 0 1 2 . 6 9 3
0 1 7 6 3 6 1 1 1 0 . 2 1 1 1 2 . 6 9 3
0 9 4 7 0 1 1 . 7 6 0 1 2 . 6 9 3
0 9 6 1 4 9 1 6 1 0 . 6 7 1 1 2 . 6 9 3

6 6 2 3 1 1 6 4 1 0 6 7 . 4 6 2 9 . 6 6 7
0 7 1 1 0 2 3 1 0 . 0 0 0 7 . 7 7 4
0 0 0 0 0 . 0 0 0 4 . 6 7 0
0 0 4 0 4 . 0 0 0 3 . 6 2 9
0 0 0 2 6 . 0 0 0 3 . 3 6 9
0 3 0 2 3 . 0 0 0 3 . 1 1 1
0 2 0 1 1 . 0 0 0 3 . 0 2 7
0 0 0 0 0 . 0 0 0 2 . 9 4 7
0 0 0 0 3 . 0 0 0 2 . 6 9 6
0 0 0 0 0 . 0 0 0 2 . 6 9 6
0 0 0 0 0 . 0 0 0 1 . 6 4 7
0 0 6 1 1.6Ss 1 . 6 3 2
0 0 0 0 0 . 6 4 9 1 . 3 6 1
0 0 0 0 0 . 0 0 0 1 . 3 4 2
0 0 0 0 0 . 0 0 0 1 . 3 4 2
0 0 0 0 1 . 0 6 2 1 . 2 1 0
0 0 2 2 0 . 6 4 9 1 . 1 6 3
0 1 0 1 0 . 4 2 6 1 . 1 1 6
0 1 2 1 2 1 2 6 . 0 9 6 0 . 0 0 6
0 0 0 0 0 . 0 0 0 0 . 6 2 6
0 3 0 0 1 . 2 7 4 0 . 6 2 0
0 9 6 7 1 . 2 7 4 0 . 7 9 7
0 0 0 1 0 . 4 2 6 0 . 6 6 9
0 3 0 2 3 4 . 6 6 4 0 . 6 0 6
2 0 0 0 0 . 6 4 9 0 . 6 7 2
0 0 0 0 0 . 0 0 0 0 . 6 6 6
0 0 0 0 0 . 0 0 0 0 . 6 6 1
0 0 0 0 0 . 0 0 0 0 . 6 4 0
0 0 1 1 2 . 1 2 3 0 . 6 0 0
0 0 0 0 0 . 0 0 0 0 . 4 9 9
0 0 0 0 0 . 0 0 0 0 . 4 9 0
0 0 0 0 0 . 0 0 0 0 . 4 9 0
0 0 0 0 0 . 0 0 0 0 . 4 6 6
0 1 0 0 0 . 4 2 6 0 . 4 4 7
0 0 1 0 0 4 . 2 4 7 0 . 4 1 1
0 0 0 0 0.649 0 . 4 0 6
0 0 4 4 1.889 0 . 4 0 4
0 0 0 0 0 . 0 0 0 0 . 4 0 1
0 0 6 1 2 . 1 2 3 0 . 3 9 9
0 0 6 0 3 . 3 9 7 0 . 3 9 9
0 1 0 0 0 . 4 2 6 0 . 3 9 6
0 3 3 0 1 . 2 7 4 0 . 3 9 2

6 6 6 9 4
2 . 3 7 % 3 1 . 1 7 %

7 7 9
2 7 . 1 6 %

6 6 4
1 9 . 6 7 %

l Y I 0.3666 + 11292 l X=
R’ = 0 . 7 6

9
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tm4v.l
T P W D  dmnw

OO”“(y r**on

Marion
l-larriaon
c m
Or-9
Morris
PE#?&
Uwhur
Bowie
Rusk
Camp
TitLa
Smlth
Franklin
WC.Od
8an Auwmtine
Nwagdochea
tiopkirm
Red River
Hendawn
An&irv
And*Wn
Hunt
Fannin
HoLllt0n
D*lln
C&in
Gray8Oi-l
Tarrant
JOffwMJn
Brazer
Hood
Grima
Harris
Wuhir&eon
Travis
Burnet
Bruoria
Ar.Zhar
Lwaca
Lubbock
Midland
Gray
Ect0r
Potter
Randall
Crane
Moore

TOTALS

S
6
6
6
6
6
6
6
6
6
6
6
6
6

14
1 4
6
6
6

14
6
4

22
14
4
4

22
4
16
13
4

13
16
13
12
12
16
3
17
2
9
1
9
1
1
9
1

% of total activity-days

Imilasl

6 3
6 4 0
16 0
3 6 1
4 9 0
3 9 0
31 0
6 8 0
8 0 0
61 0
6 6 0
6 7 0
7 4 0
9 9 0
7 6 0
9 6 0

126 0
100 0
111 0

9 7 0
143 0
121 0
119 0
171 0
162 0
169 0
184 0
194 0
2 2 6 0
218 0
236 0
243 0
236 1
309 0
269 0
3 0 6 0
296 0
301 0
366 0
494 0
4 6 6 0
491 0
611 0
621 0
621 0
643 0
6 7 0 0

6

Table 4.
Estimation of Visits per Visitor,

Big Cypress Bayou

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0

0

0.00%

0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0.00%

hlldng

0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0.00%

swimming boating

0 6 14 4
0 0 0 0
0 0 0 0
1 0 0 1
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0’ 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 1 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

1
3.86%

6 16
19 .23% 67 .89%

6
19.23%

impliui
annud

visita  per
visitor predated  l

4.667
0.000
0.000
1.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.313
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

4.363
0.162
1.007
0.276
0.18B
0.284
0.373
0.146
0.090
0.177
0.164
0.160
0.101
0.066
0.099
0.070
0.048
0.084
0.066
0.067
0.038
0.048
0.060
0.029
0.034
0.032
0.031
0.024
0.019
0.020
0.016
0.017
0.018
0.012
0.016
0.012
0.013
0.012
0.010
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006

l Y = 64.41993 l x--
RZ = 0 .90

11
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approx.
1 -way
tmwl

T P W D  datsma nunbw of

6
6
6
6
6
6
8
6
8
6
6
6
6
6

1 4
1 4
6
6
6

1 4
6
4

2 2
1 4
4
4

2 2
4
1 6
1 3
4

1 3
1 6
1 3
1 2
1 2
1 6
3
17
2
9
1
0
1
1
9
1

T O T A L S
% of total activity-days

1 6 6 6 3 0 0 2 4 6 9 9.000 6.649
2 0 1 2 4 6 1 0 2 6 2 9 6 0 4 . 1 6 7 7 . 3 6 7
3 6 9 1 2 2 0 0 3 2 6 9 1 9 9.66s 4 . 7 6 6
4 3 6 2 6 2 2 0 1 0 6 1 6 1 3 . 2 6 0 4 . 1 1 3
48 1 0 0 0 0 0 6 6 6 . 0 0 0 3 . 6 0 2
6 6 1 0 2 0 0 0 0 0 2 . 0 0 0 3 . 4 6 7
60 2 0 0 0 0 2 0 1 1 . 0 0 0 3 . 2 8 6
6 0 1 1 0 1 1 0 0 1 1 . 0 0 0 3 . 2 6 6
6 1 1 0 0 0 0 0 1 1 1 . 0 0 0 3 . 2 2 2
6 4 1 1 0 0 0 0 0 0 1 .ooo 3 . 1 2 0
6 6 1 0 0 3 3 0 0 0 3 . 0 0 0 2 . 9 9 6
79 1 7 0 0 0 0 0 0 3 . 3 4 3 2 . 7 2 2
6 4 0 0 0 0 0 0 0 0 0 . 0 0 0 2 . 6 1 9
S O 0 0 0 0 0 0 0 0 0 . 0 0 0 2 . 6 1 0

1 0 1 1 6 0 0 0 0 6 6 2 . 6 6 6 2 . 3 4 3
1 0 4 0 0 0 0 0 0 0 0 0 . 0 0 0 2 . 3 0 3
1 0 6 0 0 0 0 0 0 0 0 0 . 0 0 0 2 . 2 9 0
1 0 9 0 0 0 0 0 0 0 0 0 . 0 0 0 2 . 2 4 1
1 1 6 1 3 0 0 0 0 0 0 1 . 4 3 3 2 . 1 7 4
1 2 3 1 6 0 0 0 0 0 6 2 . 3 6 6 2 . 0 9 4
1 2 6 0 0 0 0 0 0 0 0 0 . 0 0 0 2 . 0 7 6
1 3 6 0 0 0 0 0 0 0 0 0 . 0 0 0 1 .QS3
1 6 3 0 0 0 0 0 0 0 0 0 . 0 0 0 1 . 6 6 6
1 6 6 1 3 0 0 0 0 0 0 1 . 4 3 3 1 . 6 4 7
1 6 6 4 6 6 0 0 3 2 3 3 1 4 6 . 6 6 7 1 . 7 6 0
1 6 9 0 0 0 0 0 0 0 0 0 . 0 0 0 1 . 7 7 6
1 6 1 0 0 0 0 0 0 0 0 0 . 0 0 0 1 . 7 1 6
1 9 6 1 3 0 3 0 0 0 1 1 . 4 3 3 1 . 6 4 7
2 2 2 1 1 0 7 0 0 0 0 0 4 . 7 7 6 1 . 6 6 6
2 3 0 1 0 0 0 0 2 6 2 6 2 0 1 1 . 9 4 0 1 . 6 4 2
239 1 2 0 0 0 0 0 0 0 . 9 6 6 1 . 6 1 7
2 3 9 1 1 0 0 6 0 0 0 1 4 . 7 7 6 1 . 6 1 7
2 4 7 1 0 0 0 0 0 4 0 1 . 9 1 0 1 . 4 9 7
2 7 3 1 0 0 0 1 0 0 0 0 . 4 7 6 1 . 4 3 6
299 2 4 0 0 0 0 0 0 0.966 1 . 3 6 6
3 0 6 1 0 0 0 0 0 4 0 1 . 0 1 0 1 . 3 7 6
3 0 8 1 0 4 0 0 0 2 0 0 9 . 6 6 2 1 . 3 7 2
3 1 3 0 0 0 0 0 0 0 0 0 . 0 0 0 1 . 3 6 6
369 0 0 0 0 0 0 0 0 0 . 0 0 0 1 . 3 0 1
4 9 0 0 0 0 0 0 0 0 0 0 . 0 0 0 1 . 1 6 2
4 6 6 1 1 0 0 0 1 0 1 0 . 4 7 6 1 . 1 7 8
4 9 6 0 0 0 0 0 0 0 0 0 . 0 0 0 1 . 1 7 6
6 1 6 1 0 0 0 0 0 2 0 0 . 9 6 6 1 . 1 6 6
6 2 6 0 0 0 0 0 0 0 0 0 . 0 0 0 1 . 1 6 9
6 2 6 0 0 0 0 0 0 0 0 0 . 0 0 0 1.169
6 4 7 0 0 0 0 0 0 0 0 0 . 0 0 0 1 .I47
6 7 4 0 0 0 0 0 0 0 0 0 . 0 0 0 1 . 1 3 2

6 4

Table 5.
Estimation of Visits per Visitor,

Caddo  Lake

1 3 4
1 6 . 6 1 %

3 4 16 1 0
4 . 2 7 % 2 . 2 6 % 1 . 2 6 %

hiking
natu,.
l Ndy l wbnmlng

1 1 1

fi*ung

3 4 0
1 3 . 9 3 %  4 2 . 6 6 %

boating

1 6 0
1 6 . 6 2 %

implid
aullnl

ViIfm  par
vi&or  pmdictd l

* Y = 0 . 6 1 2  +  9 7 . 4 6 9 1 3  l X0.’
RZ - 0 . 2 0
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TPWD
region

6
5

1 4
2 2
4
1 3
1 5
1 6
3

1 2
1 7
2
9

Table 6.
Estimation of Visitors per Capita,

Lake 0’ The Pines

1990
population

approx.
1 -way
travel

distance
(miles)

ViSitOra  par CapJta:
observed predicted l

5 6 6 , 3 5 5
1 9 9 , 8 0 8
1 5 4 , 0 1 1
1 1 9 , 8 2 5

3.140,204
1 6 6 , 8 4 4
2 3 9 , 3 9 7

3,009,906
7 , 9 7 3

5 9 9 , 0 8 4
1 8 , 6 9 0

2 2 2 , 6 3 6
2 3 0 , 1 9 7
2 2 9 , 3 7 9

2 5
4 0
6 3
6 0

1 2 0
1 3 7
1 7 1
2 2 7
2 2 9
2 4 4
2 8 1
2 9 1
3 5 3
4 8 2
4 9 7
5 1 4

0 . 1 6 0 8 5 3
0 . 0 4 0 9 6 4
0 . 0 0 4 3 8 6
0 . 0 0 6 0 6 1
0 . 0 0 7 4 3 9
0 . 0 0 5 2 7 7
0 . 0 0 3 6 9 0
0 . 0 0 0 0 0 0
0 . 0 0 5 1 1 5
0 . 0 0 0 0 0 0
0 . 0 0 2 4 7 5
0 . 0 0 2 0 4 5
0 . 0 0 5 4 5 0
0 . 0 0 7 4 7 7

l Y = 353.6134 + X-‘.’
R2 =  0 . 6 2

Table 7.
Estimation of Visitors per Capita,

Big Cypress Bayou

TPWD

6 5 6 6 , 3 5 5
5 1 9 9 , 8 0 8

1 4 1 5 4 , 0 1 1
2 2 1 1 9 , 8 2 5
4 3.140,204

1 3 1 6 6 , 8 4 4
1 5 2 3 9 , 3 9 7
1 6 3.009,906
3 7 , 9 7 3
1 2 5 9 9 , 0 8 4
1 7 1 8 , 6 9 0
2 2 2 2 , 6 3 6
9 2 3 0 , 1 9 7
1 2 2 9 , 3 7 9

1990
population

0 . 5 6 5 8
0 . 2 2 1 0
0 . 0 9 0 3
0 . 0 9 7 5
0 . 0 2 4 5
0 . 0 1 8 8
0 . 0 1 2 2
0 . 0 0 6 9
0 . 0 0 6 7
0 . 0 0 5 9
0 . 0 0 4 5
0 . 0 0 4 2
0 . 0 0 2 8
0 . 0 0 1 5
0 . 0 0 1 4
0 . 0 0 1 3

approx.
1 -way
travel

distance
(miles)

viaitora  par capfia:
observed predicted l

2 5
4 0
6 5
61

1 1 6
1 6 5
1 7 5
2 3 4
2 1 8
2 4 7
3 0 9
2 9 5
3 5 5
4 8 6
5 0 2
5 2 2

0 . 0 0 7 7 5 2
0 . 0 0 0 0 0 0
0 . 0 0 0 0 0 0
0 . 0 0 0 0 0 0
0 . 0 0 0 0 0 0
0 . 0 0 0 0 0 0
0 . 0 0 0 0 0 0
0 . 0 0 1 5 1 3
0 . 0 0 0 0 0 0
0 . 0 0 0 0 0 0
0 . 0 0 0 0 0 0
0 . 0 0 0 0 0 0
0 . 0 0 0 0 0 0
0 . 0 0 0 0 0 0

0 . 0 2 7 2
0 . 0 0 9 4
0 . 0 0 3 2
0 . 0 0 3 7
0 . 0 0 0 9
0 . 0 0 0 4
0 . 0 0 0 3
0 . 0 0 0 2
0 . 0 0 0 2
0 . 0 0 0 2
0 . 0 0 0 1
0 . 0 0 0 1
0 . 0 0 0 1
0 . 0 0 0 0
0 . 0 0 0 0
0 . 0 0 0 0

l Y = 37.98727 l X-2.26
R2 =  0 . 3 3
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TPWD
rqim

6
5

1 4
2 2
4
13
1 5
1 6
3

1 2
1 7
2
9

Table 8.
Estimation of Visitors per Capita,

Caddo  Lake

1990
population

5 6 6 , 3 5 5
I 99,808
1 5 4 , 0 1 1
I 1 9 , 8 2 5

3,14O,204
1 6 6 , 8 4 4
2 3 9 , 3 9 7

3,009,906
7 , 9 7 3

5 9 9 , 0 8 4
1 8 , 6 9 0

2 2 2 , 6 3 6
2 3 0 , 1 9 7
2 2 9 , 3 7 9

approx.
l - w a y
travel

distance vlkitora  ptw uplb:
(miles) ObSWVOd predw l

2 5
4 0
7 0
6 7

1 2 0
1 7 5
1 7 9
2 3 8
2 2 2
2 5 1
3 1 3
2 9 9
3 5 9
4 9 0
5 0 6
5 2 6

0 . 0 6 2 0 1 6
0 . 0 2 8 9 1 6
0 . 0 0 6 5 7 9
0 . 0 0 0 0 0 0
0 . 0 0 6 3 7 6
0.0079 16
0 . 0 0 3 6 9 0
0 . 0 0 3 0 2 6
0 . 0 0 0 0 0 0
0 . 0 0 5 4 3 5
0 . 0 0 0 0 0 0
0 . 0 0 0 0 0 0
0 . 0 0 5 4 5 0
0 . 0 0 0 0 0 0

0 . 2 6 0 7
0 . 1 1 1 9
0 . 0 4 1 1
0 . 0 4 3 8
0 . 0 1 5 6
0 . 0 0 7 8
0 . 0 0 7 5
0 . 0 0 4 5
0 . 0 0 5 1
0 . 0 0 4 1
0 . 0 0 2 8
0 . 0 0 3 0
0 . 0 0 2 2
0 . 0 0 1 2
0 . 0 0 1 2
0 . 0 0 1 1

-

+ Y = 85.57616 + X-l.’
Ix= =  0 . 7 7

18
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Table 9.
Total Participation Rate and Visitor-Days,

iake 0’ The Pines

county

Marion TX J.&f-n 9.964
camp TX Pimbure a.904
Harrison TX Mudull 67,463
Morris TX Dain9arfidd 13,200
Upshur TX Gilma 31,370
G-JO TX Lorgvisw 104,946
Cm TX AtIm- 29,982
Titus TX Mount PI-nt 24,009
W0c.d TX Cluitm*n 29,390
Panda TX cUt-0 22,036
Bcwie T X TarUlulU 61,666
Rusk TX Had-n 43,376
F r a n k l i n TX Mount Van-uon 7,602
Caddo LA ShrWOpOR 269,666
Millsr AR T_Uk8_ 38,913
Red Riva TX Cluksville 14,317
Smith TX Tyler 161.309
Bonier IA Bossier  City 91,108
Hopkins T X  Sulphur  Springs 29,833
nunc TX Greavllle 64,343
Nwogdochg T X  Nso9docha 64,763
H e n d e r s o n  T X Athmm 69,643
SKI Auqutiw  T X  an AUOmtine 7,BSS
F8nnin TX
AndaMil TX
Angdiru TX
GrayIOn TX
Houston TX
Collin TX
D*llas TX
Tarrant TX
BruO* TX
Jefferson TX
Hood TX
Harris TX
Grim- TX
ArChar TX
Wnhington TX
Bruoria TX
Trwia TX
Burnet TX
LwMsa TX
Gray TX
Lubbock TX
Midland TX
Ector TX
POttEf TX
Rmddl TX
CIEl?tl TX
MOO10 TX

Bonhm
Pdmtina

Lufkin
Sherman

McKlnney
Dallu

Fort Worth
Bry~

Baumant
Gra-,bury
Houston
Anda-n

Archa City
Brarhftl

BruolpOrt
AWtitY
BUIWt

H~llettwill~
Parnw

Lubbock
Midland

Amwillo
Amwillo

Crane
DUfl?U

24.604
49.024
69,664
96,021
21,376
23,967

1.962.610
1.170.103

121,662
239,397

26.991
2.919.199

19,626
7,973

26,164
191,707
676,407

22,677
16,690
23,967

222,636
106,611
116,934
97,674
69,673

4,662
17,666

mm
vidmrdap

26 16.4094 0.6666 10.4161 103.964
3 0 12.6026 0.3928 6.0666 60.169
3 0 12.6926 0.3929 6.0666 291,163
3 0 12.6926 0.3920 6.0666 66,666
3 0 12.6926 0.3929 6.0666 166,906
3 6 0.6669 0.2667 2.7616 269,622
3 9 7.7744 0.2326 1.6076 64,191
6 0 4.6697 0.1414 0.6666 16,637
67 3.6293 0.1066 0.4169 12,246
61 3.3666 0.0960 0.3220 7,096
6 4 3.1112 0.0663 0.2696 21,936
6 6 3.0271 0.0837 0.2634 10,969
6 6 2.9469 0.0812 0.2302 1,666
69 2.7967 0.0766 0.2130 67,670
7 0 2.6693 0.0722 0.1919 7,660
71 2.6049 0.0701 0.1620 2,606
71 2.6949 0.0701 0.1620 27,642
7 4 2.4171 0.0646 0.1661 14,220
6 7 1.6473 0.0467 0.0663 2,466
9 6 1.6316 0.0366 0.0664 3,626

106 1.3609 0.0316 0.0426 2,346
107 1.3422 0.0309 0.0416 2.427
107 1.3422 0.0309 0.0416 332
116 1.2008 0.0267 0.0323 602
110 1.1636 0.0260 0.0266 1,363
122 1.1146 0.0236 0.0266 1,661
143 0.0066 0.0173 0.0167 1,403
166 0.6264 0.0147 0.0122 260
166 0.6204 0.0146 0.0119 2 6 6
160 0.7976 0.0136 0.0110 20,410
190 0.6693 O.OO96 0.0066 7,671
212 0.6076 0.0079 0.0046 663
229 0.6719 0.0067 0.0039 9 2 3
231 0.6692 0.0066 0.0036 109
241 0.6610 0.0061 0.0034 9,464
246 0.6402 0.0067 0.0031 66
261 0.4996 0.0046 0.0022 16
262 0.4866 0.0044 0.0022 66
291 0.4900 0.0042 0.0020 392
291 0.4900 0.0042 0.0020 1,179
297 0.4647 0.0040 O.Wl9 4 4
363 0.4473 0.0026 0.0013 2 4
466 0.4113 0.0017 0.0007 17
462 0.4063 0.0016 0.0006 137
467 0.4043 0.0016 0.0006 6 4
606 0.4010 0.0014 0.0006 6 6
617 0.3990 0.0013 0.0006 62
617 0.3990 0.0013 0.0006 4 7
639 0.3966 0.0012 0.0006 2
666 0.3920 0.0011 0.0004 6

OlmlJ~dV.  vl*mtion:
nmbor p.ro.nt

103,964 6.29%
164,164 12.28%
446,337 36.61%
612,202 40.64%
671,106 63.61%
S60.931 76.62%

1 .016,122 60.94%
1,031,669 62.26%
1,043.@04 63.24%
1.061,WO 63.60%
1.072.936 66.66%
1.063.924 66.43%
1.066.790 66.66%
1.143.469 91.16%
1.161.129 91.79%
1 ,163,736 92.00%
1.161.277 94.19%
1.196.487 96.33%
1.197.966 96.62%
1.201.613 96.61%
1.203.966 96.00%
1,206,366 96.19%
1,206,717 96.22%
1.207.610 96.29%
1.209.003 S6.40%
1.210.764 96.64%
1.212,246 96.66%
1.212.606 96.66%
1,212,792 96.71%
1.233.202 96.33%
1.240.673 B6.94%
1,241,466 SS.BS%
1.242.379 SS.OB%
1.242.466 99.07%
1.261.942 99.63%
1,262,OW 90.63%
1.262.016 99.63%
1.262.076 99.64%
1.262.469 99.67%
1.263.646 99.96%
1.263.692 99.07%
1.263.716 99.97%
1.263.733 99.97%
1.263.670 99.96%
1.263.934 99.99%
1,264,OOO SS.SO%
1.264.062 100.00%
1.264.099 lW.W%
1.264.102 100.00%
1.264.109 1 00.00%
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Table 10.
Total Participation Rate and Visitor-Days,

Big Cypress Bayou

Muion
Hrrioon
COW
Morrh

G,WJ
UPWhu
Pmol*
Camp
Cddo
Bowie
Milk
Rusk
Tit-
Boesia
Franklin
Smith
Wood
Hopkins
San AUgwtim
Red River

HOlld8r~ll
Angdiru
Al-dawn
Hunt
Fannin
Houston
COIlill
D&U
Gr*pOn
Tarr8nt
Jefferson
Bruor
Hood
Grimm
Harris
Washington
Travis
Burl?&
Bruoria
Archa
L6va.a
Lubbock
Midland
Gr*y
Ector
Potter
Randall
Cram
Moore

TX JOffOr9orl 9.884
TX Merrill 67,463
TX Atlanta 20,OBZ
T X Dtingarfidd 13,200
T X  fangviaw 104.948
TX Gllmff 31,370
TX CMhNJO 22,036
T X Plttabwg 9,SO4
LA shrevvsport 269,668
TX TaululU 81,666
AR Taarlw 39,013
TX H a d - 43,376
TX Mount Plum 24,009
LA Boaaiw  City al.106
TX Mount Vernon 7.802
TX Tylr 161,309
TX Quitm*n 29,360
T X  Sulphur  Sprlrqa 28,833
TX Son  Augutlm 7,OOQ
TX CI*rksville 14,317
TX Naoogdochw 64,763
TX Athena 66,643
TX Lllfkbl SS.8B4
TX ~INtlllO 46,024
TX Or-illa 64,343
TX Bonhm 24,804
TX Crockett 21,376
TX MeKinney 23.967
TX Dellaa 1.B62.610
TX ShOrm*n 96,021
TX Fort Worth 1 ,170,103
TX Beaumont 239,397
TX B?pn 121,862
T X Grurbury 26,@61
TX AlldOrWtl 18.626
TX nouton 2,BlB.lSS
TX Branham 28,164
T X AUtln 676,407
TX BUrrlEt 22,677
TX Bruo+xt 181,707
TX &char city 7,973
TX n~llattsville 16.690
TX Lubbock 222,636
TX Midland 106.611
TX P*mpa 23,967
T X 0da.a 116,934
T X Amarillo 97,674
T X AmrlllO 68,673
TX Cr*l-lE 4,662
T X Dumaa 17.866

approx.
1-W
trwd

dlomnoo
lmllal

mti
vlritor*s

6 ‘4.3632 0.6742 2 . 0 6 6 2 20,606
1 6 1.0066 0.0742 0.0747 4,293
31 0.3732 0.0169 o.ww 167
3 6 0.2760 0.0106 0.0029 3 6
3s 0.2646 0.01w 0.0026 277
4 9 0.1676 0.0060 O.Wll 3 6
61 0.176s 0.0066 O.WlO 21
6 4 0.1623 0.0048 0.0006 6.
6 4 0.1623 0.0048 0.0006 2 1 0
6 6 0.1637 0.0044 o.wO7 6 6
6 6 0.1637 0.0044 o.Ow7 2 7
6 7 0.1497 0.0043 O.ooO6 2 6
6 6 0.1466 0.0041 0.0006 1 4
62 0.1320 0.0036 0.0006 4 2
7 4 0.1012 0.0024 0.0002 2
76 0.0992 0.0023 0.0002 3 4
60 0.0900 o.wzo o.wo2 6
9 6 0.0696 0.0013 0.0001 3
0 7 0.0674 0.0013 0.0001 1
as 0.0664 0.0012 0.0001 1

100 0.0644 0.0012 0.0001 4
111 0.0661 0.0009 0.0001 3
iia 0.0466 0.0006 0.0000 3
121 0.0464 0.0006 0.0006 2
126 0.0466 0.0007 0.0000 2
143 0.0377 0.0006 0.0000 1
162 0.0344 O.ooO6 0.0000 0
169 0.0321 0.0004 o.oow 0
164 0.0307 0.0004 o.owo 2 2
171 0.0286 0.0004 0.0000 1
194 0.0238 0.0003 o.owo 6
216 0.02w 0.0002 0.0000 1
226 O.OlBO 0.0002 0.0000 0
236 0.0179 o.ow2 0.0000 0
236 0.0178 0.0002 0.0000 0
243 0.0170 0.0002 0.0000 6
2Be 0.0146 0.0001 o.oow 0
2 9 6 0.0127 O.WOl 0.0000 1
301 0.0123 0.0001 0.0000 0
3 0 6 0.0121 0.0001 0.0000 0
309 0.011s 0.0001 0.0000 0
366 0.0096 0.6001 O.OwO 0
486 0.0060 0.0000 0.0000 0
491 0.0069 o.woo 0.0000 0
4 9 4 0.0069 o.ww o.ww 0
611 0.0066 0.0000 0.0000 0
621 0.0064 0.0000 O.wOO 0
621 0.0064 0.0000 O.ODOO 0
643 0.0061 o.oow 0.0000 0
670 0.0047 0.0000 0.0000 0

oundouv*  vl*touon:
nunbor paroom

29,606 84.67%
33,796 96.99%
33,966 97.63%
34,024 97.64%
34,301 96.44%
34,336 96.64%
34,366 96.60%
34,366 S6.62%
34,676 99.23%
34,631 99.36%
34,660 99.46%
34,666 09.64%
34.701 S9.66%
34,743 99.70%
34,746 99.71%
34,779 89.61%
34,784 90.62%
34,767 98.63%
34.766 99.63%
34,769 90.64%
34,793 es.66%
34,706 SS.BB%
34.799 SS.67%
34,601 SS.67%
34,603 99.66%
34.804 99.66%
34,804 SS.BB%
34.804 99.86%
34,627 99.96%
34,626 SS.S6%
34,636 BS.97%
34,636 9S.B7%
34,637 99.97%
34.637 99.07%
34,837 aa.97x
34.846 100.00%
34,646 lOO.W%
34,646 1 W.W%
34.846 lW.OO%
34,646 1 W.OO%
34,646 1 00.00%
34,646 100.00%
34,846 100.00%
34,646 lOO.W%
34,646 lOO.W%
34,646 lW.W%
34,646 lW.W%
34,848 lW.W%
34,646 100.00%
34,646 lW.W%
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Table 11.
Total Participation Rate and Visitor-Days,

Caddo  Lake

T X  Nwqjdocha 64,763
T X  Sulphur  Sprlnw 28,833

M*rlon TX
ti*rriron TX
Cm TX
Cddo IA
Or-0 TX
Bouia I A
Morris TX
Pa”& TX
Upahur TX
Bowie TX
Milla AR
Rrpk TX
CunP TX
Tit- TX
Smith TX
Fla”kli” TX
Wood T X
tin Augutina  T X
Nwogdochw
Hppkiw
Red River TX
Hendaw” TX
AngSriru T X
AndOf_” TX
Hunt TX
Fannin TX
HOu9tO” TX
Dal109 TX
Collin TX
Gray80” TX
Tarrant TX
Jefferro” TX
BrUOl TX
Hood TX
Grimm TX
H8rri8 TX
Wahington TX
Trwh TX
8u”wt TX
Bruori8 TX
Archa TX
bv_ TX
Lubbock TX
Midland TX
Gray TX
Ector TX
POttff TX
Ra”d*ll TX
Cram TX
Moore TX

S,QQ4
57,483
29.982

28w388
104.84S
81,106
13,200
22,036
31,370
81,886
30,913
43,376

8,004
24.00s

161.30s
7.802

29,380
7.989

CI*rluvills 14,317
Athma 68,643
Lbfki” 69,884

P&Dtins 48,024
Or-ille 84,343
Bonbm 24.804
Crockett 21,376

DalIa 1.862.810
MdCinney 23.987
Shaf”~” 96.021

Fort Worth 1,170,103
Bawmont 239,397

BfY8” 121,882
Ownbury 28.981
And-n 18.828
nouDton 2.618.198
Brsrhrn 28.164
Autin 678,407
BU”-lEt 22,877

8rmport 191,707
Archa city 7,973
H~llettwill~ 18,890

Lubbock 222,838
Midlwxl 108.811
P*mp# 23,987
Odw 118,834
Anlrillo 87.874
A”I*rillo 88.873
Cram 4,862
Dumn 17,866

18 8.8494 0 . 6 8 2 0 6.1606 61,423
2 0 7.3870 0.3886 2.8772 166,388
3 6 4.7864 0.1422 0.6807 20,408
3 s 4.4188 0.1171 0.6170 138,441
4 3 4.1134 0.0982 0.4039 42,392
4 7 3.8694 0.0837 0.3228 29,420
4 8 3.8022 0.0808 0.3083 4.043
6 6 3.4674 0.0831 0.2180 4.804
69 3.2064 0.0668 0.1831 6,744
8 0 3.2682 0.0639 0.1767 14,346
8 0 3.2682 0.0639 0.1767 7.011
81 3.2220 0.0823 0.1888 7,314
8 4 3.1201 0.0480 0.1498 1,483
88 2.SS78 0.0430 0.1280 3.097
7s 2.7217 0.0329 0.0804 13,631
8 4 2.8190 0.0204 0.0771 801
s o 2.6102 0.0280 0.0862 1,918

101 2.3428 0.0211 0.0496 308
104 2.3030 0.0200 0.0481 2,628
106 2.2902 0.0187 0.0461 1,300
109 2.2413 0.0184 0.0413 681
116 2.1740 0.0187 0.0383 2,127
123 2.0940 0.0148 0.0310 2.187
126 2.0768 0.0144 0.0288 1,434
138 1.9832 0.0124 0.0248 1.677
163 1.8864 0.0100 0.0187 4 8 3
168 1.8472 0.0097 0.0178 381
188 1.7804 0.0084 0.0160 27.870
16s 1.7762 0.0084 0.0148 3 6 6
181 1.7176 0.0074 0.0127 1,208
188 1.8472 0.0083 0.0104 12,116
222 1.6866 0.0061 0.0080 1,917
230 1.6418 0.0048 0.0074 802
238 1.6171 0.0046 0.0088 187
239 1.6171 0.0046 0.0086 128
247 1.4986 0.0042 0.0083 17,806
273 1.4378 0.0036 0.0061 133
288 1.3884 0.0030 0.0042 2.386
306 1.3782 o.w20 0.0040 s o
309 1.3718 0.0028 o.w3s 742
3 1 3 1.3861 0.0028 0.0038 3 0
368 1.3009 0.0022 0.0028 6 2
490 1.1816 0.0012 0.0016 3 2 4
496 1.1781 0.0012 0.0014 162
4 9 8 1.1782 0.0012 0.0014 3 4
616 1 .1863 O.Wll 0.0013 168
6 2 6 1.1693 O.Wll 0.0013 123
626 1.1693 O.Wll 0.0013 113
647 1.1487 0.0010 0.0012 6
6 7 4 1.1326 0.0008 O.WlO 19

“lmlbw poroant

61,423 Q.as%
218.811 38.81%
237.218 40.08%
378.880 83.80%
410,062 70.78%
448.473 76.73%
462,618 78.41%
467,318 77.23%
483,064 78.20%
477,408 80.82%
484.41s 81.80%
491.733 83.04%
493.218 83.28%
498,313 83.81%
609.844 88.10%
610,446 86.20%
612,382 88.62%
612,767 88.69%
616,283 87.01%
618,683 87.23%
617,174 87.33%
610,301 87.89%
621,468 88.08%
622.902 88.30%
624.478 88.67%
624,942 88.84%
626,323 88.71 Y
663.193 93.42%
663,649 93.48%
664,764 S3.88%
688,870 86.72%
688,787 86.06%
68s.888 88.20%
68s,888 88.23%
670,014 08.28%
687.819 99.28%
687.062 09.28%
600,347 89.8s%
690,438 90.70%
691.178 99.83%
691,209 99.83%
691,282 99.84%
691,686 S9.SOY
691,737 ss.s2%
691,771 Qs.Q3%
691,827 ao.ss%
602,060 99.98%
692,183 lOO.W%
692,188 100.00%
602.187 100.00%
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Tables 12, 13, and 14 display projected population and visitor-days for each
reach. (Since the total participation rate for each county is assumed to be constant
over time, recreation visitation is simply proportional to population.) The three
reaches generated an estimated 2.1 million recreation visitor-days in 1990, with
Lake 0’ The Pines accounting for about two-thirds of the total, and Caddo Lake for
one-third. This total would increase to about three million visitor-days by 2050.

As shown, adjustments to total visitor-days were made for Lake 0’ The
Pines and Caddo Lake, to account for visitation originating outside the nominal
study area. In the case of Lake 0’ The Pines, total 1987 visitation at the project
was known from survey data collected at that time to be 1.4 million, and the
difference between that total and the estimate for the study area was assumed to
represent visitation originating from distant areas in Texas and the remainder of the
United States. The proportional difference between total 1987 visitation and
estimated 1987 visitation for the study area was assumed to remain constant over
time. In the case of Caddo Lake, the adjustment represented the difference
between estimated visitor-days for the study area, and visitor-days for all counties
reporting visitation in the TPWD data, based on 1990 populations. Again, the
proportional difference was assumed to remain constant over time.

Consolidation of Reaches.

The statistical relationships resulting from the above analyses were
substantially different for each of the reaches, reflecting the physical and qualitative
differences in their recreation experiences, despite their relatively close proximity to
each other. The relationships for Big Cypress Bayou, however, were based on
extremely small sample sizes for many counties of origin, and (in the case of
participation rates) had poor overall explanatory power. Moreover, they suggested
that Big Cypress Bayou received virtually no visitation from any but the most
immediate local areas, and that at a low level. This was in strong disagreement
with interview information from recreation purveyors and business owners in that
area, as well as direct field observation. Reconciling this conflicting data led to two
conclusions: (1) visitation to Big Cypress Bayou is underrepresented in the TPWD
survey data because it is almost never a primary destination, but is visited
incidentally by visitors to Lake 0’ The Pines or Caddo Lake; and (2) visitation to Big
Cypress Bayou, as surveyed, is severely constrained by lack of access and
recreation resource development. Consequently, recreation demand for Big Cypress
Bayou upstream of Jefferson, Texas was considered to be represented by the Lake
0’ The Pines demand model, and by the Caddo Lake demand model for the reach
downstream of Jefferson. (In the absence of any specific data, Twelve Mile Bayou
was similarly considered to be represented by the Caddo Lake demand model.)
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Table 12.
Projected Population and Visitor-days,

Lake 0’ The Pines

14.100
57.700
21,300
51,200
~4.800

I.800
704,700
290.5w

2,600
30,B00
08,wo

7,000
2.800

,,.ooo
27.400
,6,soo

,M.eoo
t,,wo

17.304
70.2w
26,600
e6.900
08.7W

2.400
383,304
374.mo

3,300
126.ow
91.200
%wo
3.M)o

13.7w
3ll,wtl
20,ow

207.7*
,6,4x
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Table 13.
Projected Population and Visitor-days,

Big Cypress Bayou
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Table 14.
Projected Population and Visitor-days,

Caddo Lake

AR
LA
LA
TX
TX
TX
TX
TX
TX
TX
TX
TX
lx
TX
lx
TX
TX
lx
TX

0.1767
0.3220
0.5170
0.1767
0.1498
0.5807
0.0771
0.4030
2.8772
0.0461
5.1605
0.3053
O.ZlBO
0.0413
0.1585
0.0894
0.1200
0.1831
0.0562

47.000
1,1,ooo
325,ooo
*5.ooo
13.ooo
38,000
10.000

139,ooo
74.000

52.000
,22.000
350.000
104.000

~4.000
42.000
1 I.000

,54.000
82.000

54ooo
1 as,ooo
378.ooQ
,oo.wo

15.ooo
46,cQo
11,*

153,ow
87,ooo

low

7.000
2 9 . 4 0 0

119.400
,4.300

1.500
2 0 . 4 0 0

wx
4 2 . 4 0 0

I(16.400
l.200

6,.400
4.ooo
4 . 8 0 0

(MO
7.300

13.500
3.,00
6 , 7 0 0
,.a00

614,Oao

7 8 , 2 0 0

692,200

2001 2010 2020

7.700 8.300 8,804 8,100 9.300
33.5cQ 36,300 37,600 39,400  40,400

168.700 ,50,500 , 77.m 185.,00 130.300
13,500 ,5,700 , 7.m 18.300 ,8.500
,.*oo I.800 2.,00 2.100 2 , 2 0 0

2 4 , 6 0 0 25.WO 27.wo 2B.mO 2 0 , 0 0 0
WO 8 0 0 800 800 800

62.,00 60,,00 69.400 s2.200 03,800
,06,mO 212,000 224.400 235.900 241,700

l.mo 1,700 l.Boo
65.700 51.300 57.m

2030 2040

1.800 1.900
57,000 72.100

5.100 5.100
5.800 7.cwo

800 so0

o.wo 10,300
10,wo 20.600
4.100 4.300
8.200 8.ao
2,700 2.700

709,&m 73,,*00

,08,000 , I ,,300

B17,wo 843.,00

2050

3.m
41.300

106,404
te,,oo
2,200

30,500
800

55,800
250,300

z.ooo
72.100
5.400
7.200

900
10.00
2,mO
4.4x
8.803
2 . 8 0 0

76,.MM

,,4,200

8~5.300
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GROSS FACILITY NEEDS

Peak Day Demand.

The modeled total recreation visitor-days for each site was disaggregated
into annual activity-days by major recreation activity category, based on the
proportions shown in the TPWD raw sample data. See Tables 18 and 19
(discussed below). The resulting projections of annual activity-days were converted
to peak-day activity-days, using summary data from recreation visitor surveys
conducted at Lake 0’ The Pines in 1986 and 1987 (displayed in Table 15), on the
assumption that the Lake 0’ The Pines data would apply to the other reaches of the
study area.

Table 15.
Percent of Total Year Activity-Days

Occurring on Peak Day,
Lake 0’ The Pines (1986-87)

camping
picnicking
hiking
nature study
swimming
shore fishing
boat fishing
boating

avg. persons peak day
per party parties

total year
parties

2.43                         764 52,951
3.14                         882 45,947
1.00 485 47,917
1.00 723 41,590
1.00 6,027 274,566
1.00 1,208 107,360
2.06                       3,061 272,118
2.06                    2,126 184,256

peak day %
of total year

1.44%
1.92%
1.01%
1.74%
2.20%
1.13%
1.12%
1.15%

Facility Standards.

Facility standards are the units of facilities or resources required to support
various recreational activities. For most kinds of facilities, peak-day activity-days
were converted to gross facility requirements using peak-use load factors in
Guidelines for Understanding and Determining Optimum Recreation Carrying
Capacity (U.S. Bureau of Outdoor Recreation, January 1977). One of the goals of
that study was to determine a range of optimum recreation resource capacities -
“the amount of recreation use of a recreation resource which reflects the level of
use most appropriate for both the protection of the resource and the satisfaction of
the participant” - for a wide variety of outdoor recreation activities. This
determination was based on research literature review, evaluation of existing
recreation facility capacity standards, and interviews with recreation administrators,
planners, and participants. The report suggested a range of optimum instantaneous
peak-use load capacity values for each recreation activity, specifying “low”, “base”,
and “high” intensity utilization of the resource in question. The present analysis
uses the “base” peak-use load factors given in that report. Additional load factor
information was derived from 1990 TORP - Assessment and Policy Plan (Texas
Parks and Wildlife Department, 1990), and Bayou DeSiard Recreation Demand 
Study (U.S. Army Waterways Experiment Station, September 1984). The specific
load factors used are displayed in Table 16.
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Table 16.
Facility Requirements Criteria

activity
for peak day parties: turnover

units number rate
for peak day persons:

units number

camping
picnicking
hiking
nature study
swimming
shore fishing
boat fishing
boating

horseback riding

campsites/acre 7
tables/acre 13

parties/trail mile 12
parties/trail mile 12

swimmers/water acre 435.6
fishermen/shoreline foot  0.033

boats/water acre 2
parties/lane 20

boats/water acre 0.15
parties/trail mile 5.5

1.00 persons/acre  17.02
1.80 persons/acre 73.48
4.60 persons/trail mile 55.20
4.60 persons/trail mile 55.20
2.20 persons/water acre 958.32
1.70 persons/shoreline foot 0.057
1.80 persons/water acre 7.41
n/a persons/lane 41.16

2.40 persons/water acre  0.741
2.11 persons/trail mile  11.61

The conversions shown from peak day parties to peak day persons are based on
the number of persons per party for each activity, as shown in Table 15, and the
daily turnover rate for each activity, from the Bureau of Outdoor Recreation report
discussed above and the Lake  O' The Pines survey data. For boating lanes, for
which no daily turnover rate is shown, it is assumed that each lane has a capacity
of five launches per hour, and that the peak hour represents 25 percent of the peak
day’s traffic.

The general considerations for each recreation activity are summarized
below.

Camping, Multi Use: These areas are intended to service recreational vehicles.
Each site will have a paved pullout, delineated impact area with table grill, fire ring, lantern
holder, utility table, restrooms and showers. Pullouts will vary in length and overflow
parking areas will be provided for campers bringing additional vehicles.

Camping, Tent: These areas are designed for tent campers and consist of walk-in
campsites complete with picnic table, impact area, grill, and tent pad, and feature
centralized restrooms with showers. Cars will be parked in clustered parking lots.

Picnicking: Picnicking is defined as an outdoor activity where the primary purpose
is the preparation and/or eating of meals. These areas are intended to serve as individual
facility or small group areas. Each site will consist of a defined impact area with table and
grill.

Multi-Use Trails: These trails offer a natural hike/bike experience and usually
provide access to primitive campsites, bank fishing, and scenic areas. These trails will be
constructed to provide a clear tread width of eight feet and a ten foot high clearance.

Shore Fishing: Shore fishing is described as fishing that occurs along a freshwater
body, either on the shore or on structures associated with that resource.

Boat Fishing: The category boat fishing is defined as the act of fishing from a boat
in a freshwater setting for a non-commercial purpose.

Boat Launch Lanes: These areas will consist of boat ramps, parking, restrooms and
courtesy docks. Boat ramps will be constructed of concrete and will be located so as to
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minimize hazards to boating operations. Counesy docks will be provided at all boat
launching ramps whenever possible.

Horseback Riding: In most cases, equestrian trails are incompatible with other trail
types and should be designed so as not to conflict with them. The surface of equestrian
trails shall consist of compacted materials, resistant to normal use and erosion, usable
when wet and not dusty when dry. If possible, use of existing natural material or grass is
preferred. Erosion control and stabilization shall be given high priority in the design and
construction of these trails and vegetation growth should be encouraged as much as
possible to stabilize all areas adjacent to the trail not receiving foot traffic. Rest areas will
be provided along the trails and located so as not to result in degradation of scenic
resources or adjacent areas.

Facility Needs.

For each recreation activity, projected annual activity-days were multiplied
by the appropriate percent of total year activity-days occurring on the peak day
(from Table 15), and divided by the appropriate facility standard (from Table 16) to
obtain the number of units that would optimally support the activity. See Tables
18 and 19 (discussed below).

RESOURCE INVENTORY AND ANALYSIS

Land uses along the project area vary. Near Shreveport, Louisiana, the
water’s edge is heavily wooded and mostly undeveloped. Soda Lake State Wildlife
Management Area, a 12,000 acre parcel of land owned by the Caddo Parish Levee
Board and leased to the Louisiana Department of Wildlife and Fisheries, is located
approximately fifteen miles north of Shreveport along Twelve Mile Bayou.
Interstate 220, Highway 71, and State Roads 173 and 169 cross over Twelve Mile
Bayou at various locations. The areas under several of the bridges are used as boat
access points, evidence that boat ramps are needed. People also access the water
by using docks and ramps located at their homes along the river banks. Small boat
ramps are also found at Caddo Lake’s dam. No major constraints to development
exist along most of the segment from Shreveport to Caddo Lake, except along Soda
Lake State Wildlife Management Area.

The area near the spillway has been cleared of vegetation, but upstream
from the dam the land and water’s edge are heavily wooded with bald cypress
trees. Numerous land uses exist around the lake. Caddo Lake State Park provides
people with opportunities to camp, fish, boat, and study nature. The state park has
a two-lane boat ramp, providing a location where the public can launch their
pleasure craft. There is a high incidence of individuals who fish from their boats
and a small number of people who water ski. Residences and small commercial
establishments exist along the lake’s perimeter, thereby reducing the land available
for the development of public use facilities.

Bald cypress trees extend beyond the lake’s western boundary and upstream
along the banks of Big Cypress Bayou. Between Caddo Lake and Jefferson, Big
Cypress Bayou was channelized by the U.S. Army Corps of Engineers in the late
1800’s to facilitate travel by steamboat. The river is wider in this portion and trees
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are not found growing in the water as at Caddo Lake or along the non-channelized
portion of Big Cypress Bayou west of Jefferson. Houses and water access points
are dispersed along the river’s shores.

Between Jefferson and Lake O’The Pines, Big Cypress Bayou becomes
narrower and has limited access. Cypress trees protrude through the water’s
surface and grow up alongside the river’s tightly winding banks. Informal
discussions with local citizens indicated that this portion of Big Cypress Bayou is
used for canoeing, whereas motorboats use the wider portion of the river east of
Jefferson. The channel is flanked by large parcels of agricultural land which
primarily support cattle. These lands are prone to flooding and remain swampy for
periods of time, but these conditions do not pose a constraint to development.
However, the construction of a navigation channel would impact the aesthetic
qualities found along a majority of Big Cypress Bayou.

Big Cypress Bayou terminates at Ferrell’s Bridge Dam, located at the lower
end of Lake O’The Pines, a reservoir owned and operated by the U.S. Army Corps
of Engineers. Based on the master plan completed in May 1989, areas around the
lake were either left undisturbed or developed into recreational amenities. Overall,
the shores are tree lined and provide natural scenic beauty. Lake O' The Pines
would not be as severely affected by a navigation channel as Caddo Lake.

Table 17 summarizes the existing recreation facilities available in each reach.

Table 17.
Existing Facilities

camping                      (campsites)  459
picnicking (picnic areas)  191
hiking (trail miles) 0
nature study (trail miles) 1
swimming (water acres) 14
shore fishing (shoreline feet) 150,000
boating (boat ramp lanes) 63
horseback riding (trail miles) 0

Lake O’The Big Cypress
Pines Bayou

Caddo
Lake

122
130

0
0
0
0

28
0

NET FACILITY NEEDS

The gross facility requirements were compared to the inventoried facilities
existing at each site to determine net facility requirements for each site. The net
facilities requirements for multi-use trails and equestrian trails, however, had to be
estimated differently. The demand for these kinds of facilities could not be
adequately modeled by the existing survey data, because existing facilities of these
kinds are limited or nonexistent in the project area. Net facilities needs for TPWD
Regions 5 and 6 (an area approximately equal to the recreation study area), as
reported in the 1990 TORP, were therefore used instead.
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Tables 18 and 19 summarize the projected activity-days, gross facility
requirements, existing facilities, and net facility requirements for each reach.

CONCEPTUAL RECREATION DEVELOPMENT OPPORTUNITIES

Recreation development was scaled only to meet net facility requirements in
the project base year of 2001. It is considered that the available data and current
analyses are not adequate to support projecting facilities planning far enough into
the future to provide for replacement, upgrading, or expansion of facilities over the
entire economic life of the navigation project.

Any proposed recreational amenity will be located along the project rights of
way. It is highly unlikely that land acquisition for recreational purposes around
Caddo Lake will be possible because rights of way for this project do not extend to
the lake’s shoreline. This situation dictated that the overall recreational
development opportunities plan be divided into two sections, one for the Louisiana
portion of the study area and the other for the Texas portion.

Although it was difficult to determine the recreational needs of citizens in
the Louisiana part of the study area -  as stated above, there are no existing data
specific to that part of the study area, and the Louisiana SCORP is too generalized
to be useful in this context - field surveys and discussions with local residents
indicated that specific requirements existed. For example, an area under the bridge
at Interstate 220 and Red River has been used as a river access point. A need for a
boat launch in this location clearly exists, so two boat ramp lanes are being
proposed. In addition, twenty picnic tables will also be provided. This area would
also serve as a starting point for a hike/bike trail. The path would proceed in a
northerly direction and lead to another trail head location just east of Trinity Heights
Christian Academy. A canoe launching area constructed here would provide access
to the water. Canoes can put in at this point and pull out at the boat ramps
downstream. As the trail winds its way alongside the navigation channel it will
lead to Soda Lake State Wildlife Management Area. Midway between Trinity
Heights Christian Academy and the state park, a topographically interesting area
would provide a scenic location for a primitive campground and picnic area.
Continuing within Soda Lake State Wildlife Management Area, meandering nature
trails would weave their way alongside the channel. A canoe access point located
at the northern end of the park and another positioned on the southern edge would
permit educational opportunities to quietly explore environmentally sensitive
wetlands areas. The twelve mile hike/bike path would continue northward until it
terminated at another trail head location found at the intersection of Highway 169
and Twelve Mile Bayou. This location would also provide two boat ramp lanes,
twenty picnic tables, and approximately 1,500 linear feet of shoreline fishing.
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T a b l e  1 8 .
Projected Activity-Days, Gross Facility Requirments,

Existing Facilities, and Net Facility Requirements,
Lake 0’ The Pines

PROJECTB)  ACTIVITY-DAYS

K diet.

camping 10.18%
picnickiing 8.76%
hikiw 0.70%
i-lat”re  l ldy 2.37%
swimming 31.17%
shore fishing 9.06%
b-t fishing 18.11%
bwting 19.67%

TOTAL

lW0 2001 2010 2020 203S 2wo

143.000 170,700 164.200 184,OW 202.800 2OS.100 214.600
122.900 146.700 168.300 lS7.600 174,400 178,SW 184,SOO

9,600 11,700 12.SOO 13,400 13.800 14,300 14,700
33.300 38.800 42.900 46,400 47,300 48,700 60,000

437,700 622,600 663,800 686.7W 621,200 640,300 667,700
127,100 161,600 163,600 173,300 160,400 1 ss.ow 191,000
264,300 303,SOO 327,600 346.700 360,800 372,000 362.000
276,100 328,700 366,700 376,600 391,sw 403,800 414,sw

1.404.2W 1 .s7s,sw 1 ,sOS,sw 1.814.400 1,992,aw 2.064,lW 2.1OS.600

PEIK DAY DRDSS PACIUTY  REDUMMTS

crmpirg
p i c n i c k i n g

hiking
natura  study
swimming
shore firhirg
boat fishing
boating
bating

fdsty  uni- 1SSS

lumpsit+ 648
Ipicnic  uead 417

ltrdl mllal 2
Itrail  mild 10

Iwata acres) 10
lrhorelim  fmtl 26,237

IW*tea  acres) 366
IbIw r.mp I*nd 77

w*ta acrea) 4 ,300

6KlSTfNQ FACIIJTES

fwillcy units

campIng lcampsitesl
picnicking lpicnio  *red
hiking ltrail  miles)
Ntwe  study ltrdl mild
swimming Iwater ax&
shore fishing Irhordlm feet)
bpating 1-t r.mp la-Id
boating l lwata acrd

l in&da  boat firhim

468
181

0
1

14
160,000

63
16.600

PEIK DAY NET  FACIUTY  RSOURMMTS

camping
picnicking
hiking
nature study
swimming
&we fishing
boatinlJ
boating  l

fdiy urdm lSS0

lwmprital 3 8 0
Ipicnic  *read 226

ltr*il mild 2
(trail  milea) 8

(WtiM  aera 0
Idxwdim feet) 0

IboM  r.mp  Iwlas~ 14
iw*ter rra1 0

l Indude#  bM  flshinrJ

2001 2010 2020 203S 2040 2060

1,013 1 *OS3 1,167 1,204 1,241 1,276
498 636 668 682 611 627

2 2 2 3 3 3
13 14 1 4 16 16 16
12 13 1 4 1 4 16 16

30.142 32,626 34,411 36,621 36,833 37,926
461 4 8 7 626 648 666 660

8 2 100 106 110 113 116
6,136 6,640 6,684 6,104 6.290 6,462

2001

664
307

2
12
0
0

2 9
0

2010

834
3 4 7

2
13

0
0

3 7
0

2020

896
37s

2
13

0
0

4 3
0

2030 2040 2060

746 762 816
401 4 2 0 4 3 6

3 3 3
1 4 14 16

0 1 1
0 0 0

4 7 6 0 6 3
0 0 0
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Table 19.
Projected Activity-Days, Gross Facility Requirments,

Existing Facilities, and Net Facility Requirements,
Caddo  Lake

FROJECTED ACTMTYDAYS

umph 18.81% 99,800 116,000 124.900 131,aoo 137.600 141,800 146.600
picnickIng 4.27% 26.300 29,400 31,700 33.600 34.900 38.000 38,SW
hikirg 2.28% 13,400 16,800 18,800 17.700 18,600 19,000 19,600
nature  study 1.26% 7,400 8.800 9,300 9.800 10,300 10,800 10,sw
swimming 13.93% 82,600 98,000 103,400 109,300 113,900 117,400 120,600
shore fi*hing 14.22% 84.200 S8,OOO 106.8W 111.8DO 118.300 119.s00 123,000
boat  fishing 28.44% 188,400 198,000 211.200 223,200 232,900 23S.8DO 248,100
boating 18.82% 111,600 129,700 139.8W 147,700 163,900 168,700 182,SW

TOTAL 602,200 889.200 742,700 784,700 817,SOC 843,lOC 866,300

K dst.

PEAK DAY OR088 FACILITY  REDURBHENTS

camping
picnickiw
hikirq
nature  study
swimming
shore fishing
boat  fishing
boating
boatin

EXISTINO FAClUTl68  lurdb)

facility unio

campinS lump*ital
pIcnicking lpicnic *read
hiking (trail da)
nature study (trail mild
swimming Iwater acre4
ahore  fishing W&dim  feet1
boating (boat  r.mp I*ned
boating l 1wata acrw

l imluda  boat  fishing

PEAK  DAY NET FACILITY REQURBHMTS

fadicy udtn

camping lumpsited
pienickiw lpicnic arend
hiking (tr*il mild
nature  study Itrail  mila)
wdimming Iwatr uxm)
shore fishing Moreline  feet1
boating Iteat  r.mp I*na1
boating l iwater aera)

l inckida  boat fi*hitq

lSS0 2001 2010 2020 2030 2040 2060

691 884 741 783 818 842 8 8 4
8 8 100 108 114 119 122 126

2 3 3 3 3 3 4
2 3 3 3 3 3 3
2 2 2 3 3 3 3

18.719 19,469 20,988 22,180 23.093 23,808 24,423
268 298 321 339 363 384 3 7 4

31 3 8 39 41 43 44 4 8
1,737 2.020 2,177 2,300 2,397 2.472 2,637

122
130

0
0
0
0

28
26.400

lSS0

4 8 9
0
2
2
2

18.719
3
0

2001 2030 2040 2060

682
0
3
3
2

18,460
8
0

2010

819
0
3
3
2

2o,s88
11

0

2020

881
0
3
3
3

22,180
13
0

894 720 742
0 0 0
3 3 4
3 3 3
3 3 3

23,003 23,808 24,423
16 16 18
0 0 0

2001 2 0 1 0 2029 2030 2040
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The trail head would mark the end of the recreational development plan for
the state of Louisiana. In Texas, recreational amenities would be provided at Caddo
Lake State Park and terminate at Lake O' The Pines. Caddo Lake State Park
presently meets some of the region’s recreational needs, however, the existing
facilities do not satisfy the demands placed on the park. The Texas Parks and
Wildlife Department has acquired an additional 600 acres across State Highway 43
to help remedy this condition. Having secured this land, an excellent opportunity
exists for the U.S. Army Corps of Engineers and the State of Texas to share the
cost of its development. Enough land is available to provide multi-use campsites
(400 recreation vehicle sites and 171 tent camping sites), eight boat ramps, a
staging area for equestrian use, and a starting point for both equestrian and
hike/bike trails.

The equestrian trail would proceed towards Jefferson along the southern 
edge of the navigation channel, while the hike/bike trail would cross over the bridge
at State Highway 43 and continue along the northern edge. A stopping point
midway between Caddo Lake State Park and Jefferson would be provided along the
equestrian trail. This area would serve as a resting point and have a source of
potable water and picnic tables. Located approximately six miles east of Jefferson,
along the hike/bike trail, 2,000 linear feet of shoreline fishing are being proposed.
This location was selected for two reasons: first, it is in close proximity to
Jefferson and, secondly, existing roadways already lead to this locale. Although
road improvements will be needed, a county right of way is already in place.

Jefferson is served by several major roadways, including U.S. Highway 59,
State Highway 49 and Farm Road 134. The area presently caters to a growing
tourist population. Jefferson is well known for its historically significant structures
and long-standing relationship with Big Cypress Bayou and Caddo Lake. A boat
tour company and canoe rental establishment are presently located near downtown
Jefferson. There is also a horse riding stable, which fulfills another type of
recreational demand. It would be feasible to provide a staging area for equestrian
trail use at this location.

These three businesses (boat tour, canoe rental and riding stable) have
already demonstrated that there is a need for these services. The point at which
State Highway 49 and U.S. Highway 59 intersect Big Cypress Bayou is very active
and could easily support concessionaires. Downstream from proposed Lock and
Dam 7, along the eastern boundary of Jefferson, a boat tour concessionaire could
be established. A canoe rental business could be located upstream from Lock and
Dam 7, sheltered along the section of Big Cypress Bayou running parallel to the
southern edge of Jefferson.

On their respective sides of the navigation channel, the equestrian and
hike/bike trails would continue in a westerly direction towards Lake O' The Pines.
Halfway between Jefferson and Lake O' The Pines, a resting point along the
equestrian trail would be capable of providing picnic tables and a source of potable
water. Directly across from this area, on the other side of Big Cypress Bayou, a
tent campsite and canoe launching area has been proposed. The campsite’would
provide hikers and bicyclists with an overnight resting point. The canoe launching
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ramp would serve as a water access point. People would then paddle downstream
to Jefferson, concluding a seven mile journey.

The hike/bike trail would terminate at Ferrell’s Bridge Dam. Access to the
trail head would be provided from a parking lot off Highway 726. This parking
area would also accommodate vehicles belonging to individuals using the five
hundred foot shoreline fishing area located on the spillway side of the dam. An
equestrian staging area would be located on the other side of Big Cypress Bayou,
across from the shoreline fishing zone.

On the northwest side of Ferrell’s Bridge Dam is Lake 0’ The Pines. The
facilities identified in the needs and demands analysis coincide with the figures
formerly included in the U.S. Army Corps of Engineers’ Master Plan for Lake 0’ The
Pines. Proposed facilities included as part of the present project were added to
areas that had previously been identified for future development. Recreation vehicle
facilities (200), picnic tables (100), and three boat lanes are being proposed for the
land across from Johnson Creek Park. Additional camping facilities will be provided
south of Brushy Creek Park (75 recreation vehicle sites, 5 5  tent sites and 147
picnic tables), and along the shoreline south of the Willow Point area (125
recreation vehicles, 75 tent sites, 60 picnic tables, and 6 boat ramps). Twenty
additional boat ramp locations have been identified and will be constructed as the
needs present themselves..

ESTIMATED ANNUAL VISITATION

Recreation visitor-days associated with the new recreation facilities were
estimated by reversing the process used to convert baseline visitor-days into
facilities requirements, as described above. Since the facilities were sized for the
net demand in the project base year, it could be assumed that they would be used
to capacity immediately upon installation. The load factors associated with each
kind of facility were therefore used to determine the peak day visitation that would
be supported, which was divided by the ratio of peak day use to annual use for that
recreation activity to get annual visitor-days. Also, a net facilities requirement for
picnic areas, over and above that based on surveyed existing visitation, was added
to account for the demand for them created by new users of the multi-purpose and
equestrian trails.

RECREATION BENEFIT-COST ANALYSIS

Benefits.

The statistical visitor-day relationships for Lake O' The Pines and Caddo Lake
were used to generate second-stage demand curves for recreation at each site,
based on visitors’ demonstrated propensity to incur time and travel costs to visit
them. Taking each county’s actual travel distance as a baseline, the distance was
increased by an arbitrary amount and its total participation rate and visitor-days
recomputed using the new distance. This process was repeated until the
recomputed visitor-days fell to zero or the new distance exceeded the original
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distance of the most distant county. Summing over counties for each increment of
distance gave total visitor-days as a function of travel distance, which translated
into travel cost (cost of time and vehicular cost).

Tables 20 and 21 display this computation for  Lake O' The Pines and Caddo
Lake, and Figures 8 and 9 show the second-stage demand curves graphically.
integrating the area under the demand curves yielded the total consumer surplus
(the annual economic benefit) associated with existing recreation - $11.4 million,
divided almost equally between Lake O' The Pines and Caddo Lake. Dividing the
total annual benefit by the number of baseline visitor-days gave the average annual
benefit per visitor-day at each site: $4.58 for Lake O' The Pines, and $9.68 for
Caddo Lake. The substantially higher value for Caddo Lake again reflects its
distinctive physical, aesthetic, and recreational qualities, which make it a more
powerful attractor for visitors from distant locations. These values were assumed
to remain constant throughout the period of analysis, and to apply to all recreation
activities.

Since the proposed additional recreation facilities were scaled to the net
facilities requirements projected for the project base year of 2001, it was assumed
that they would be used to capacity in that year and throughout the study period.
The annual economic benefit associated with the additional recreation facilities
would therefore be constant over time. It is equal to the additional annual visitor-
days that the facilities would support multiplied by the average benefit per visitor-
day already modeled for each site. Proposed facilities for Big Cypress Bayou and
Twelve Mile Bayou were assigned to Lake 0’ The Pines or Caddo Lake for purpose
of this calculation, as stated above.

Tables 22, 23, and 24 summarize the proposed additional facilities,
additional activity-days supported, and economic benefits for Lake O' The Pines,
Caddo Lake, and the total study area. The resulting annual recreation benefit, as of
the project base year of 2001, is $4,471,000 at November 1992 price levels.

Costs.

Table 25 displays the preliminary estimated cost of the recreation facilities
proposed for the project area. The total first cost would be $43,195,000  at
November 1992 price levels. The total investment cost would be $44,993,000.
This assumes that individual sites could be constructed in one year on the average,
with mid-year expenditures of funds, for purposes of computing interest during
construction. The corresponding average annual cost would be $3,940,000
(amortized over 50 years at 8.5 percent, and including $50,000 for annual
operations and maintenance).

Benefit-Cost Ratio.

Based on the preliminary analyses described above, the benefit-cost ratio of
recreation facilities associated with the proposed navigation project would be 1.1,
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Table 20.
Computation of Economic Benefit

per Visitor-Day,
Lake 0’ The Pines

Estimated Visitor Ona-Way
Occasions at Incremental
Incremantal Diitance

Distance (miles)

Wtd. Avg.
Time Cost of

Travel par
Parson l

1,254,109 0 $0.00
755,157 5 $0.60
496,026 10 $1.19
347,732 15 $1.79
256,354 20 $2.39
196,669 25 $2.98
155,804 30 $3.58
126,720 35 $4.18
105,337 40 $4.78
89,175 45 $5.37
76,588 50 $5.97
58,770 60 $7.16
46,862 70 $8.36
38,495 80 $9.55
32,311 so $10.74
27,701 100 $11.94
20,012 125 $14.92
15,362 150 $17.91
12,283 175 $20.89
10,111 200 $23.88
8,500 225 $26.86
7,274 250 $29.85
6,302 275 $32.83
5,214 300 $35.82
4,601 325 $38.80
2,881 350 $41.78
2,518 375 $44.77
1,795 400 $47.75

809 425 $50.74
675 450 $53.72
521 475 $56.71
219 500 $59.69
115 525 $62.68

0 550 $65.66

Vehiia
cost  per

Person l *

$0.00
$0.77
$1.53
$2.30
$3.06
$3.83
$4.59
$5.36
$6.13
$6.89
$7.66
$9.19

$10.72
$12.25
$13.78
$15.31
$19.14
$22.97
$26.80
$30.63
$34.45
$38.28
$42.11
$45.94
$49.77
$53.59
$57.42
$61.25
$65.08
$68.91
$72.73
$76.56
$80.39
$84.22

Incremental
Total cost
per Parson

$0.00
$1.36
$2.73
$4.09
$5.45
$6.81
$8.18
$9.54

$10.90
$12.26
$13.63
$16.35
$19.08
$21.80
$24.53
$27.25
$34.06
$40.88
$47.69
$54.50
$61.31
$68.13
$74.94
$81.75
$88.57
$95.38

$102.19
5109.00
$115.82
$122.63
$129.44
$136.25
$143.07
$149.88

Average
Total co81

[II

$0.68
$2.04
$3.41
$4.77
$6.13
$7.49
$8.86

$10.22
$11.58
$12.94
$14.99
$17.71
$20.44
$23.16
$25.89
$30.66
$37.47
$44.28
$51.10
$57.91
$64.72
$71.53
$78.35
$85.16
$91.97
$98.78

$105.60
$112.41
$119.22
$126.04
$132.85
$139.66
$146.47

Diff. in Consumer
Visitors Suplus
w 111 x El

498,952 $339,921
259,131 $529,616
148,294 $505,143
91,378 $435,771
59,685 $365,952
40,865 $306,242
29,084 $257,582
21,384 $218,520
16,161 $187,174
12,587 $162,932
17,818 $267,058
11,908 $210,927
8,367 $171,002
6,184 $143,249
4,610 $119,353
7,688 $235,702
4,650 $174,228
3,080 $136,380
2,172 $110,969
1,611 $93,300
1,225 $79,294

972 $69,541
1,089 $85,291

612 $52,136
1,720 $158,210

363 $35,886
723 $76,295
986 $110,871
134 $16,022
153 $19,343
303 $40,212
104 $14,510
115 $16,802

Consumer Surplus: $5,745,434

Average Consumer Surplus per Baseline Visitor Occasion: $4.58

l State of Texas average earnings per hour in June 1992 was S 11.02 (Texas Labor Market Review, Texas
Employment Commission, July 1992). Travel time valued at 113  of average earnings per hour for adults, 1 /12
of average earnings per hour for children (U.S. Water Resources Council, 1979). Assumes 3.2 persons per
vehicle: 2.4 adults (74%) and 0.8 children (26%) (based on 1990 statewide ratio of population over 16 years
of age to total population). Assumes average vehicle speed of 50 miles per hour.

l * Assumes SO.245 per mile and 3.2 persons per vehicle (see above).
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Table 21.
Computation of Economic Benefit

per Visitor-Day,
Caddo  Lake

Estimated Viiitor One-Way
ocoasions  at Incremental
Inoremantal DistalXsl

DistNlos (miles)

Wtd. Avg.
lime Cost of
Trod ~efr
Parson* .

592,187 0 SO.00
418,326 5 $0.60
320,254 10 $1.19
257,627 15 $1.79
214,358 20 $2.39
182,788 25 $2.98
158,804 30 $3.58
140,017 35 $4.18
124,929 40 $4.78
112,564 45 $5.37
102,062 50 $5.97
85,771 60 $7.16
73,695 70 $8.36
64,210 80 $9.55
56,544 90 $10.74
50,498 100 $11.94
39.405 125 $14.92
31,887 150 $17.91
26,484 175 $20.89
22,434 200 $23.88
19,281 225 $26.86
16,796 250 $29.85
14,560 275 $32.83
12,372 300 $35.82
11,028 325 $38.80
7,022 350 $41.78
6,080 375 $44.77
4,269 400 $47.75
1,978 425 550.74
1,668 450 $53.72
1,276 475 $56.71

967 500 $59.69
627 525 $62.68

72 550 $65.66
0 575 $68.65

l

l *

Veh i ie
cost per

Person l *

$0.00
$0.77
$1.53
$2.30
$3.06
$3.83
$4.59
$5.36
$6.13
$6.89
$7.66
$9.19

$10.72
$12.25
$13.78
$15.31
$19.14
$22.97
$26.80
$30.63
$34.45
$38.28
$42.11
$45.94
$49.77
$53.59
$57.42
$61.25
$65.08
$68.91
$72.73
$76.56
$80.39
$84.22
$88.05

Incremental
Total Cost
per Psrson

$0.00
$1.36
$2.73
$4.09
$5.45
$6.81
$8.18
$9.54

$10.90
$12.26
$13.63
$16.35
$19.08
$21.80
$24.53
$27.25
$34.06
$40.88
$47.69
$54.50
$61.31
$68.13
$74.94
$81.75
$88.57
$95.38

$102.19
$109.00
$115.82
$122.63
$129.44
$136.25
$143.07
$149.88
$156.69

Average Diff. in Consumw
Total cost Visitors Suplus

111

$0.68
$2.04
$3.41
$4.77
$6.13
$7.49
$8.86

$10.22
$11.58
$12.94
$14.99
$17.71
$20.44
$23.16
$25.89
$30.66
$37.47
$44.28
$51.10
$57.91
$64.72
$71.53
$78.35
$85.16
$91.97
$98.78

$105.60
$112.41
$119.22
$126.04
$132.85
$139.66
$146.47
$153.29

El I11 x 121

173,861 $118,446
98,071 $200.439
62,627 $213,331
43,269 $206.345
31,570 $193,569
23,984 $179,735
18,787 $166,389
15,088 $154,187
12,365 $143,210
10,502 $135,942
16,290 $244,156
12,076 $213,907
9,485 $193,865
7,666 $177,571
6,046 $156,517

11,093 $340,078
7,518 $281,689
5,403 $239,264
4,050 $206,956
3,153 $182,588
2,485 $160,801
2,236 $159,917
2,189 $171,483
1,344 $114,458
4,006 $368,437

942 $93,026
1,811 $191,193
2,291 $257,576

310 $36.955
392 $49.380
310 $41,135
339 $47.368
555 $81,360

72 $11,018

Consumer Surplus: $5,732,291

Average Consumer Surplus per Baseline Visitor Occasion: $9.68

State of Texas average earnings per hour in June 1992 was S 11.02 (Texas Labor Market Review, Texas
Employment Commission, July 1992). Travel time valued at 113  of average earnings per hour for adults, 1 /I 2
of average earnings per hour for children (U.S. Water Resources Council, 1979). Assumes 3.2 persons per
vehicle: 2.4 adults (74%) and 0.8 children (26%) (based on 1990 statewide ratio of population over 16 years
of age to total population). Assumes average vehicle speed of 50 miles per hour.

Assumes $0.245 per mile and 3.2 persons per vehicle (see above).
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Table 22.
Proposed Additional Facilities, Additional
Activity-Days, and Economic Benefits,

Lake 0’ The Pines

FROPDSED  ADDITIONAL FACIUTES

fadliy tits: lSe0 2001 2010

camping lump&en) n/a 6 6 4 6 6 4
picnicking  l (picnic areas) n/a 349 349
multi-we frail Itrail  mila) n/s 13 13
tutwe 9tudy Itrail  miles) n/a 0 0
swimming 1wata acral n/a 0 0
shore fishing Woreline  feet) l-lit3 0 0
boating (boat  rwnp lams1 n/a 29 29
boating l * Iwata acres) n/a 0 0
equestrian  trail Itrail  miles) n/a 13 13

l includea  additional demand  awociated  with multi-u88  and  eqwatrial  trail visitors
l * includa  boat fishing

ADDITIONAL ACllVlTYDAYS  SUPFDRTED

facility units: 1SSD 2001 2010

camping (camp&al n/a 93,349 93,348
picnicking l lpicnic  areas1 Ilk 102,667 102,667
multi-we trail (tr*il milal n/a 70,897 70,897
nature  study ttr*il milal n/* 0 0
swimming Iwater  acresI . n/a 0 0
shore fishirq Wwdim feet1 n/a 0 0
boating Iboa r.mp lams1 n/a 103.447 103,447
boating l * Iw*ter acresI n/a 0 0
eqwstri*n  trail (trail  miles) n/a 14,906 14.906

TOTAL 370,349 370,349

l in&da  additional derwnd  aaaociated  with multi-we and eqwtrial trail visitors
** in&da  boat  fishing

BENWTS

faailiy  unim: 1990 2001 2010

camping kxmpsital n/a $427.662 $427.662
picnicking l lpicnic  areal n/a $470,302 $470,302
multi-we  trail ( t r a i l  milal n/a $324.801 $324.901
nature  study (trail  mileal n/a $0 $ 0
wvimming IWater  acres1 n/a $0 $0
shore fishing Mordim  feet1 n/a $0 $0
boating @oat  r.mp laneal n/a $473.922 $473,922
boating l * Iwater  acrea l-I/a $0 $0
eqwtrian  trail Itrail  milea) n/a $68.286 $68,286

TOTAL t 1.764.962 $1.764.962

l imluda  additional dard -Wed with multi-use and equeatrial  trail visitors
** in&da  boat fishing

2020 2030 2wo

6 6 4 6 6 4 6 6 4 664
340 349 3 4 9 348

13 13 13 13
0 0 0 0
0 0 0 0
0 0 0 0

29 29 2 9 29
0 0 0 0

13 13 13 13

2020 2030 2040 2060

93,348 93.348 93,349 93.348
102,667 102,667 102,667 102,667

70,697 70,697 70,697 70.697
0 0 0 0
0 0 0 0
0 0 0 0

103,447 103,447 103,447 103,447
0 0 0 0

14,906 14.906 14,906 14,906

370.349 370,349 370.349 370.349

2020 2030 2040 2060

$427,662
$470.302
$324,601

SO
$ 0
$0

$473,922
$0

$68,266

$427,662
1470.302
$324,901

$0
$0
$0

1473,922
$ 0

$68.286

$427.662
$470,302
$324.901

$0
SO
SO

$473,922
SO

$68.266

$427.662
$470.302
$324,601

10
t o
$0

$473,922
t o

$68.266

$1.764.962 $1.764.962 $1.764362 $1.764.962
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Table 23.
Proposed Additional Facilities, Additional
Activity-Days, and Economic Benefits,

Caddo  Lake

momsm  AD~TIONAL  FACIUTIE~

faoilicy  unim lSS0 2001 2010

umpieg iump*ital I-l/* 662 662
picnicking  l (picnic *real l-l/* 7s 7s
multi-urs trail (tr*il milal l-l/* 26 2 6
MtUr* *tudy (trail milal n/* 0 0
rimming (w*tw acr-1 n/8 0 0
*bore fi*hing W-mrdim  feet1 l-l/* 4.ooo 4,000
boating Iboat  r*mp I*nwl n/* 8 6
bo*ting  l lw*tar aerr nl* 0 0
equgtri*n tr*il Itr*il milal n/8 13 13

l includa  additional  dan*nd  -i*tal with multi-we l nd aqqMtri*l  tr*il vi*iton
a. includea  bo*t fishing

AOOlTlONAL ACTlVlN-DAYS  SUPPORT60

fenillty  unio lSS0 2001 2 0 1 0

umpirtg lump&al Iv* 96.249 94,SSs
picnicking . (picnic *r-l n/* 23,079 23,079
multi-w9  tr*il ltr*il milal n/* 136,341 136,341
lutL!r*  l tudy ltr*ll mllarl n/* 0 0
awimmlna (w*tar Dcrml nl* 0 0
*hex*  fi*hing Wwedim feet1 nl* 20,146 20,146
bcl*ting (boat  r.mp I*nW n/* 6,269 6,269
bo*ting  l * w*tw aor_) n/* 0 0
equeatri*n tr*il Itr*il milea) n/a 14,906 14,006

TOTAL 260,063 278.628

l includea  additional dmand  -i*ted  with multi-uls  l nd aquwtri*l  trail  vi*itor*
.. includea  bo*t fishing

SENWTS

faaility  Unib 1990 2001 2010

c*mping lumpaitea) n/* $922,002 ~als,~40
picnicking l (picnic  *reW n/* $223,401 $223.401
multi-la*  tr*il ltr*il mila) n/* $1.319,766 t1.31a.766
rutur* l tudy ltr*il mila) r!I* t o $0
*wimmiw w*tar aera) l-l/* $0 $ 0
*here  firhiw Wmrdine  feet) !-II* $194,ase $ia4,saa
bo*tlng Iboat  r*mp I*nal n/* $61,002 $61,002
boating . rw*ta acr-I n/8 $ 0 SO
equwtri*n  tr*il itr*il milal rll* S144.260 $144.260

TOTAL $2.711.189 $2.706.607

l includcm  additional dmwd  aaociated  with multi-w and  quatrial  trail vi#itora
l * include  boat fishing

2020 2030 2040 2060

6 6 2 662 662 662
7 s 7s 7 s 7 s
2 6 26 26 26

0 0 0 0
0 0 0 0

4,000 4,000 4,000 4,000
6 6 6 6
0 0 0 0

13 13 13 13

2 0 2 0 203S 2 0 4 0 2 0 6 0

s4,SSs 94,896 a4as a4,Bgs
23,079 23,079 23,079 23,079

136.341 136,341 136,341 136,341
0 0 0 0
0 0 0 0

20,146 20,146 20,146 20,146
6,288 6,269 6,288 6,289

0 0 0 0
14,906 14,906 14,906 14.906

279,629 279.629 279,629 279,629

2020 2030 2040

1916.840
$223,401

$1.319.766
$0
$0

$1 a4,saa
161,002

$0
$144.260

$916,S40
$223,401

$1.310,766
$0
$0

:184,aaa
$61,002

$0
$144.260

wls.840
$223,401

$1.319.766
$0
$0

$la4,asa
$61,002

$0
$144,260

$@16,640
$223,401

11.31a.766
$0
$0

a 1 s4,ssa
$61,002

$ 0
$144,280

$2.706.607 $2.706.607 $2.706.607 $2.706.607
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Table 24.
Proposed Additional Facilities, Additional
Activity-Days, and Economic Benefits,

Total Study Area

PROFDSED  ADDITIONAL FACIlJTl66

fwility  units 1000 2001 2010

camping lc*mp*itwl l-l/* 1,118 1,118
picnictdng  + Ipicnic  l reasl n/a 4 2 7 4 2 7
multi-tme  tr*il (trail  mileal n/* 3 8 3 8
natur*  l tudy (trail  milal Iv* 0 0
swimming Iw*ta  ecr.sl n/* 0 0
ahore  fishing I*hordim feet) i-d* 4.000 4,000
boating Ibaa r*mp I*nal l-l/* 3 7 3 7
bo*ting  l * lw*ta  acreal l-l/* 0 0
eqwtri*n  tr*il ltr*il mileal l-l/* 2 8 2 8

l includa  additional dm*nd  -i*ted with multi-uaa  l nd equaatri*l  tr*il viMor*
l * in&da  boat firhlng

ADDfTlONAL  ACTIVITY-DAYS SUPPDRTED

fwility  unim lSS0 2001 2010

camping lumpsital n/* 188.043 188.043
picnicking l (picnic l r-l n/* 126,738 126,738
multi-uw tr*il ltr*il milal n/* 207,239 207,239
natur*  *tudy Itr*il milal nl* 0 0
swimming lw*tw acrml Ill* 0 0
*how  fi*hing I*horedine  feet1 i-l/* 20,146 20,146
bo*ting Iboat  r.mp  l*rl& n/* 108.718 108.718
bo*ting  l . hv*tef  acre91 n/* 0 0
av_mstri*n  tr*il ltr*il milal n/a 29,810 29.810

TOTAL 049,879 849,879

+ includa  additional  da*nd  -i*ted  with multi-use l nd eqqU(ltri*l  tr*il vi*itor*
*. includea  boat  fishing

BENPlTS

f9ailiY  tim 1990 2001 2010

camping lumpeita) n/8 $1.344.292 : 1.344.292
plonkking  l (picnic *ran81 n/8 $803,703 wQ3.703
multi-use tr*il ltr*il miles1 n/* $1.844.688 $1.844.688
nawr* study ltr*il milsrl ni* t o $ 0
swimming lw*ta acral n/* $ 0 $ 0
*bore fi*hing r*horeline  feet) n/* $194,999 $1 S4,MS
bo*ting Iboat  r*mp  I*msl nl* $624,024 $624,924
boating l * Iwater aera1 n/8 $0 $ 0
equestrian  tr*il Itr*il mila) Ill* 1212,686 $212,686

TOTAL $4.470.789 $4.470.789

* includea  additional demand  -iMad  with multi-UM and equwtrial trail vi&on
l * Icludw boat  fishing

2020 2030 2040 2060

1,118 1.118 1.118 1.118
4 2 7 427 4 2 7 427

3 8 3 8 3 8 3 8
0 0 0 0
0 0 0 0

4,000 4,000 4,000 4,000
3 7 3 7 3 7 3 7

0 0 0 0
2 8 2 8 2 8 2 8

2020 2030 2040 2060

188.043 188.043 188,043 188.043
126,738 126,738 126,738 126,738
207,239 207,239 207,239 207,239

0 0 0 0
0 0 0 0

20,146 20,146 20,146 20.146
108,718 108.718 108,718 108.718

0 0 0 0
29.810 29,810 29,810 29.810

849,879 849.879 849,879 849,879

2020 2030 2040 2080

$1.344.202
$893,703

$1.844.688
SO
t o

$194.999
$624,924

$0
$212,686

$1.344.292
$803,703

$1.844.688
$ 0
$0

$194.999
$624,924

$ 0
$212,686

$1,344,292
$893,703

$1.844.666
10
$0

$194,999
$624,924

$0
$212,686

$1.344.292
$893,703

$1 B44.688
$0
$0

t 194,ssa
1624,924

$ 0
$212,686

S4.470.769 $4.470.789 $4.470.789 $4.470.789
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Table 25.
Preliminary Cost Estimate

for Recreation Development

item

Hike & Bike Trails
Equestrian Trails
Pedestrian Bridges
Picnic Sites (table,  concrete pad, grill,

grading, seeding)
Camping: tent

multi-use (including access roads)
Composting Toilets
Waterborne Toilets
Canoe Ramps
Boat Ramps
Courtesy-Docks
Fishing Pier

Vehicle Parking
Roadways (6” HMA. 18,000 LFx 24.-O=)
Lime Stabilization

Subtotal

Contingencies 120%)

Subtota/

Engrg. & Design (6%)
Supv. 81 Admin. (6.3%)

Total

unit
unit

price

200,640 If $17.03
137.280 If $5.68

11,100 If $170.31

427 site $5.676.84
316 site $1.135.37
800 site $17,371.12

14 toilet $17.030.51
23 toilet $1 13,536.70

6 lane $90,829.36
37 lane $90,829.36
13 dock S 12,489.04

1 pier $170,305.05
1,876 space $851.53

432,000 sf $1.33
112 ton $238.43

totei

$3,416,899
$779,750

$1,890.441

$2,424,011
$358,777

$13,896,896
$238,427

$2,611,344
$544,976

S3,360,686
$162,358
$170,305

$1.597,470
$574,560

$26,704

$32,053,605

$6,410,721

$38464,326

$2,307,860
$2423,253

$43.195,438

USE: $43,195,000
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Table 25.
Preliminary Cost Estimate

for Recreation Development

Hike & Bike Trails
Equestrian Trails
Pedestrian Bridges
Picnic Sites (table, concrete pad, grill,

grading, seeding)
Camping: tent

multi-use (including access roads)
Composting Toilets
Waterborne Toilets
Canoe Ramps
Boat Ramps
Courtesy Docks
Fishing Pier
Vehicle Parking
Roadways (6” HMA, 18,000 LF x 24*-O-J
Lime Stabilization

Subtotat

Contingencies (20%)

Subtotal

200,640 If $17.03
137,280 If $5.68

11,100 If $170.31

427
316
800

14
23

6
37
13

1,876
432,000

112

unit
unit

price

site $5.676.84
site $1.135.37
site $17.371.12

toilet $17,030.51
toi let  $113,536.70
lane $90,829.36
lane $90.829.36
dock $12.489.04
pier $170.305.05

space $851.53
sf $1.33

ton $238.43

Engrg. & Design 16%/
Supv. & Admin. 16.3%)

USE:

total

$3,416,899
$779,750

$1,890,441

$2,424,011
$358,777

S 13,896,896
$238,427

52,611,344
$544,976

$3‘360.686
$162,358
$170,305

$1,597,470
$574,560

$26.704

$32,053,605

$6,410,721

$38,464.326

$2,307,860
$2,423,253

$43.195,438

$43.195,000
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SHEET 2: Caddo  Lake, TX and portion of Big Cypress Bayou, TX

LEGEND

-HIKE AND BIKE TRAIL
--HORSE TRAIL

q BOAT RAMP
q CAMPGR~UND:TENTS
BCANOEING
~~EQUESTRIAN  STAGING

AREA
q PICNIC SITE
BSH~RELINE FISHING
q TPXLER SITES (RV)
@TOUR BOAT
q WATER SOURCE
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